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276 T Ajjlialll LMaJI jIjju - 1 

276 T AjjILLII L£tAJI Aijlaj jliiil — 2 

277 Macrophages - . 

277 Chemotaxis function d^Llkl - 1 

278 ^bąJI JjŚj Phagocytosis A < n\\W Aijlaj - 2 

278 A_aluJI Aj.iMfri, ..SM I-.U-Mati Cjladlil S;JŚ (jC — 3 
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280 
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(c!j^ Vł^ 4_cL2oJf 

a 

CjUUajAJill J£2u i—iLlujI — Vji 












*2*Jl dl^Ś* jjaSlUl iL~oSj' 


Z&6£Usd f ps3j 


<£3- 


U?^jOJf 
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42Lai£JI uiLilaj^uail — 1 

AxuiV 1 — Ul 

uLuijjoiil — ^ 

— J 

AjLlśJI (jC 4 ąj 12) Aj^laJI ui]jji2l — Jt 

4^ 1221 ALfcle — 12 Li 
^jVU 4eli2) Źtkz JWj - 1 
(TAA) (S-ic-luLail) AJajjj21 Ci1xualu<21 — u 

(TSAs) <jUajiu!l u a — 1 

^jCLIaII ui^ullj ^IjjSM tlil.l2aiu»2 AjfrliaJI <LląauVl — ^ 

^IjjSn AajlLa (jh 4uClL2l CiliWl — J 

4221 L!iLaJI - 1 
42121 LMaJI - 2 
NK 4j» j Jall il£dlill — 3 
LjUiUl -4 

Ajdłail JjLuij ja (jUaj*21 uijjA 2il2l — iiUlii 

^UajuJI jjI*2I - 1 
4£-liail <Uiij2l — u 

^U21 ^_2lj J2a*21 — 

<^U21 flUjyi - J 

<J2jt - Jt> 

uiUUajuuIi 4jC-U 21 5ąJlx21 — U-jIj 
Termini 4uoJUl( Ol^dLkwuJf 

References £ 2 * ł yoJ\ 














-L*Jl JL Jz jjsSlUl iL-oSl' 


^-AlAnAjOjl 

( , * 

. 1 (Jjjl^-l ył^łiil^y'J ĄjAaJ»łI 1 <LoL n i ^ gj' 

^jIp^-Osł^M aJ^Ys^ jJjL jj Ljp(ii 1^.L^>- jL» o*v 1 j^C"<óil jj& 

* 

s '\j^jj yS- *■! jóLp^M A.ij [£■ ^Joqł 3ij JoolU^j; 

< ,a- ^^J^Aoy* Ju J^-ż--^g-L.l' t/ ^L^>gi]S.)oJ oIH^j1>ło 
< jXj J jj-fcJ jM ^"Yjj^ yOjlji) 4J Jo«Slj jjóp J^aM 

JC-o A_Ąp ^ ^—^1 v '‘ ^J-?* ■ — * ' I v <*v1 a li^jgą^ % . ->1 l'. f 1 c\j . ->J8 

. 3 Jo JsP iJJ 1 

«• S- 

iJJjł. .*?' Jwj>J t^jlajLl A.p^.-^O 4.JÓ Jy^-1 yaj-jjtS\ .—J— -=>' |j_a A,_P-Lll >*._lp ^-_OD 

U U- L (jł^- ."'i^—^yi 

P 

jJj^U^sj Jj£. A.) Juuu^Ś ( A jfililJJoA] 

P P 

. t j y "- ^ 'L»_ J Aip l /^ 21 ^ 


4^iua]( 













-L*Jl JL Jz jjsSlUl iL~oY 


~ {/ . 

LpjJ? a J^>-J 1 Ż-— ^pjjjkl ^.L^-l L^Lól j 

A.ĄpLil l^^L.^YI ^Lo (/ ~^ło jJl_j Serology jL^aWl ^Pi (j^L>- ^jl*H 

^jj It ^^- < ■>*■■ ) I .•>■ 11‘^^I ^^jŁj| ^ t — o *\P L * j»» a ^ S L *l1 ItaX^~ P ' — a^*X a»LiI 

•uY 1 ' 

^llg.vg.i \ \ t r ^j>^ui\ jJj j a,_pL1i ^*. lp oL—L ku*"^^i <i)i jJ \ ż_— joY 

<• ^ 

j± Ipżj—^^isYJl LLLŁall ( j_a4.. ; _*a.3 Y j* ^9 j ^ z ziS.)Ki ti^L- ^-s *!' 1 jJ= Ll>P«LLc>-j 

jj ...i jj_a Lal1 _ .=» LL Li^Y‘*>A^= lxJ> <. ts> L —uj L^*vL ^Ll*Yl ( jij,i*LpLl\ 

p 

. AS* Li 1 ^»—lp ijl> L-tu Lwj L *_ tu,yjiSi 

* 

ćJiijf L-^?^P Jjl2 

<i3jo ^Lil^l^l j*J l L*^l ^ | — j Y^“i ! °-^v p ‘ ^ 

p p 

^Ldl^t^\^^^YLj>^==^ ł-U-ji-l (1^9 LW>:li Li* 

* p p 

Llstil*• \^~j ^^ Jo«S 1 ^jlp 

p p 

(j^l^Y^lp ^j-ygll Lg^Y^*! ^j* 3 -* 3 -^ J k^^?~ j, — tsj^j jljj^yLllcjLl 1 L«i 

L-o JułJ . jl l jy‘ Yjo 3^< L*» ^_*ł 3 4..P Lii <Jl>Lll t_^wŁ!|^ \j ^yp Li \ y^~ 1 

A^-Llljj^l \ L^p Ll 1 Lj j^>~j ‘Ką-uj L-AW^o^!^-*' 


4^iuali 













-L*Jl JL Jz jjsSlUl iL-oSl' 


p 

jJl ,a- ...^-1 Ls*ł» 3 ii 1 ^ip 91 iji Lj 1 L^^jf-Ljkl JulAl y \J 1 jJl 

. *"1)aL«.^; 

jjl y^-\j ^^c\\ ^yii\ ^ ę*\y\ j\L<Łsil L*Ł*a..>-^_> 

. ^ jo*y1 j_ś ^ j\ < aj Lyi_=^ ,x>- 1 ji jmś * |^>- ^p Lii 

P > 

^»._Lp <j1j Lł*-W)^ _&ljj c-i "■' v *-L-\l< Jj Lii Ir* -1 

(j^^ P ^ą^gy-iUj 1j ^l LaSlj A-ijjSl Ż-— ^pLiil <A_pLll 

^ kljA-^ssLjjil^l ^ «*Vt^ ^o- ^ Ai A-jL^~( jLajgylc ^—**£=& j*-JloL>-LłlH 

. apLII aĄA^p j 4A.Al>=ll ^j&\ yJ^/\ 2—— aa.W1 \ AąP Li1 <ji> 1^> L^-^yI 

^]^L^:<lpL.1'ż_- <^s^z=ii ^ y =p ] < jił^lygio-yi LSjt>- jLi 

ipL *^ = ^1 jL Li s jj 

* * 

‘^ J 'jj^ , '(j^== , ^' L ^ p Li Jo js t ]ś=4, j jy ś=>\j u ÓJ^=*J ij£ 

* p * * 

Jj-a ^-&a .X-*>jai JotUdJ^Aj Jou A_Lp Ji- Jo j 1 ^wO A_^=>L J* jV 

. a >k>-j4)] jL.£-=qjL LAla^ jL. £~ *VjjM A^j Lo Yi ^yu,jl^ 1 oJ (j L t^ 

2005 j'iT — <_~b>- 

(jl_il^_All 

^1 U^a ."n* \l (jLuaĆ. _«} 


A-ya^tl 
















A-*Jl dl^Ś* jjaSlUl iL~oSj' 











*bjdl i)\~*Ś’ jjaSlUl iLuoSl' 


j,ai ^lji 

4~oLLq. 1I ^ ^ ciA uaiLujI 


C4_£ jJl JjwLJ^ IgJJ Jb^ju C«-tJL*Jl (3 4 jLp [jL^-^r Ć)Lm«u^[I ^J^rj J-^ ^ ^-SJ 

^j^-J ęlj^P Ajijj L-* ę%—b^jirl ^j_P ^AijJl 4 jLL?j 4j J^Lj c-b^i ę*_pLjjj 

jjfcj ^1 ^»jJl ^j-^* ^jJLp l ^-L^ ^ j** ^LLj LM ^*lg* *-*jj ■ lg-Si dJJi 

. ji^J' bd 

\j*^L?J \j ab,.*)łl^uj ł AS "Luj ^ 4 r bL?xJ ł 4^-Luj 1 Lff- l^d 
. 4^LuJ( ^ ^UUJt L>*>bxJt 13 


. ^LuJt jL^^Jt ^ «J»Jms51 OLI! 0 
. ,+ .b:vl' OLJij 4 ^-LuJ' ^-Ja4j 0 

. LgJUp <LJ ^ iw^ujł 13 
. 4^£-LuJ\ 4 jL^ł£~o*^J\ [3 


4-ya^tt 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl JL^4 jjaSjJl iL~oSj' 





Immunology 4cL©JI ^ic ^Jujś - V^l 

AaJMil 4_J50l *>U^f (oLpLJ. 1 jf) Immunology 3 _^LlL1 *_1p 

oL?rlyJl J_^3 jf S^UJl ol^rlyJl j^3'j Iiumunis L$jl*} Immunitas 

jf jislj_i.l mauns j-*j c*y Im- SiLJl j_« L> 3_^L*Jl 

.UjJj *>Up j! l-b mauns 5^J5ŚJl 4^óJj 
jl 4.3-1 oLjlSŃJl j_^3 ^2>- ‘LpLJ.Iś 

■r-^' j>" 

^ 1 l_^ ^ 4_^_pii*AJl 4-J^/l 4^o*j|^taAj 4 pLU 

.4-s^j^ll jl 4_^M Jyji ajJP- 

A^-HaII *!& j^jlall Aa^jjU A^aI — \ 

ol ijlSsJl óL^ iłSJ jT s\ łiP^I jl—Sj _aJl -i jl (j^j-*-) 

_ a 1 JUJJ 4__p>- L_j^Aj>- : J ll jJljJl 4_j 4_^ j\_P 3>lj * * ^cJL_L)' 4_j^-! 

.(y^- j>p \£k>- 

4_j^ t) 4j2j1 v*j 4_^ \—i^k>- * i JUjJ 4—^1 \ j^Aii—\ l)L_j Jj (lii iJ ; _Si J_*j 

u^j* tir 4 <3 l_j i ■«!»•'' ^1715 ^1 p i ^ó^ti 

J-3 ŁiŁ^ <J t-ydl f 1717 (*1^ MONTAGU jSlsij^s sJ^Jl oJjI ^ 

. LjjjjN <_£jjJrl 


a-yą^tt 









d-*Jl dl^Ś* jjaSlUl iL~oSj' 


-Ui jf 1798 (*Lp Edward JENNER j-~rT ^C*Jl c~jt 

ciJJjJj J-JLP l-ij£ AjLy^^l AjlijJlj AjLoj^-I iS^yl jAlJI L^J'^ r 

. t a-A^T I w\_yg O ^ ^w ajsJj 

ajJjJl ę.L^Sn (t-L*j 1856 (*Lp Lowis PASTEETR jjs~*>b <8> 

4_i^jJl 4-J-! oL_LlS\Jl j_o_L) -LlJj-J 4_JLj>-| 4_J_«_£- ^<>J>tXjl jl 

C4 _SJjJl 2_J-l ol_rfl£)l od_a 4- p L)j <3 cL^i?l-joj 

o3_. < .i-^r'Ij c uy-ij j—lg~ Lo-S^ 

! A-JtJl JgULJl J-o-dJ AJ^b y?'j}*\ Oj^j J Aj Jk2J aJj COjwyJl <LLo-P 

. ^jŁ> aJLIjJI A-w^-l oU j iS^il 

^JLJfclj CAj 4_JUi J_b? ^.-ygg-ŁlSl ji JJ_Sj 

i y5jJ* pi «/gP jl wL?tj ó-^>- ^UjdJ dJ-Jrlj 4_j Laj2.il JS^kil A_juLx£ 

lS _Lp śjiU jjLsJ N ajLCjll Chicken Cholera ^CrJJl tjdj-S" 

. Alg^tJj A*>- U^5^ 

j»l_p ^Jkil J a_pjjL) 1 A_ii^- Anthrax aJlJ^I ij-*Jr\ L*jT & 

*1881 

. 1885 y Rabies ^EnJ' Jojt. Ls-LaJ j^isj 

aAOall ę ł _J^ r 4rł jjŁ>- jjssj Vaccination (p-otLdl) ^JikJl jll^f 

. 4»d*jŁ*»**fc\»a 4_pL^a i-fr - 1 IwL^ L . . Art ^ li 1 [ » La *-E^ 

La| L» ^Jpjj> J_L= <3 a_>L^- ót-L?-| Lr^ 1 "" ^jl^j aJL^I ^cjai^al 

4_laj- aisL^^j jl LdJi oL-~* 3i t '-L= , _yL aisL^^j 

Oj^lkil 4 fl * yg. 1*1 

a_j-l oCjlSdl jf 1 4_Ł^laj 1877 ^Lp Robert KOCE! ‘~ J j- > -3J £^5 

L^_pjj iU^dl ol—LlSŚJl oj_A jlj (JjJl 1_S^ a_L^jJl 


a-yą^tt 










\ ^ 1 g- L> _o \—o \ 

SjjsSoJl -9^' jjsSdJl ilg-oSl' 

j-f. I^L^łSj p-blj-Jrl j_/> A_Jij ij £-^r -'-ij LS - ^"' 0“* '-A/ P J 

I( J^Jl l ^y s j *_j 4ŁwjŁ-l A^*J»I «_ulybiS"" aJLSjJI AyM oUjlSŃJl 

a_J_«_p 1885 f»Lc- Elie METCHNIKOFF i-3j^-^ła 
a_^j*JJI Lj^U-I a_> ęjJb (jiJl jyjJl Phagosytosis _jf a_«j<JJ1 

j_^ 3 jU->Sn J-pU; jSAd i_aJśia; <3 Monosyte lSj-J' 

(jyLlJl ^jj-^> ^aJI 01 1888 f*Lf- George NUTTAL JbO Trjy^ ^ L*Jl -G>rj ■<$> 
A-JI^-Jrl 0! c~Jlj ca_ojJJI a_E>_p ó~ub c— ijJl J^JL Febrine 

aA^-p- Al?Lyy (Jly AKial.! 

j SGLp cJUaą bbU-1 ^ OT 1889 BORDIT C-pj# 

. A_<i_«jJ.l a 1_«_^ 0*^1 >_9yt> L* y*j Sjl^Ab cyyAJuj J^yaJ.1 

AiaL^y; ^bUJl bayls (^»1890 ę*G-) Emil BEHRING J^i ^ b*Jl <g/ 

A_aJj^ JJLi ^jJIp ^AJl SjJJŚ tjł-jlfJrl ŁssŁjlj AjjSŚjdJ ^|j_y3VI 

■(*^!A' 

:ilj_v=S[l ij-sry b>yi-i 1897 j*Lp Paul EHRLICH £tJyĄ] J_jG L*Jl £_v=j 
ola_b 2 ^-*J>l jt A_jyJl ę»l_^?rS[l J^_*i ij_S^A_jj^J.I Antibodies 

.complement ę%-gl.l ^0-y Antigens 

AyyOJl ^jjl 1900 fLp Karl Landsteiner j^L-łOj*^ JjLT <8> 

^Jj l i \ w\ a /2 1jj .^11 ^^ IJ Oj B J 

^jJl ^lp .5jJ>r^L! I 

(itJl J^U; 1902 (»Lp Richet & Portier j-ój-ij o~_0oj ^3j_p <8> 

,( ( _ r ^>J!) 


a -A* A' 











-L*Jl jjaSjJl iL~oSj' 


1903 (*Lp Wright & Douglass c-jIj jlluJl jJ 

4_*10~Lpl_*^a ^^-Ip ^1^4 (jl 1 j2_JLvX5^"Ij 4_>4_p\jlL^ 4 .IgU-l 4 _p\jlLI 

jSÓ: Toxins oUUjJJI jf ^—Jl j' 1923 ^s- Ramon Oj^Ij ^ll*Jl Ja^ 
jJl a^L-^ 1 oUlijJJl jlj Toxoids olilijiJl L^L^- 

. <lJ I I 

lSj^ ^L^S” i_~S^. jjssj Interferon j«G/J‘)''-; ISSACS 1 L*Jl *jlaI 

. o W jjyi! I WG J l*i 

^Iwg 3[I oLiw-^ (3 Milstein & Kohler <8> 

DAG-l & ajjji! 1990 David Baltimore wib *'/ 

.Recombination activating gene i_~WUiJ bLwil bj^il DAG 2 
GJJi (_$il 1 "■> Ijjb■ b.ob>-LflJJt JL^ <3 ‘W , l->-j) 4^-Ui.l jłJ-f’ jjb~i 

.‘UpLlLI obG-LaGlj jjiaJ (3 *-*G»j (_$aJ| jGa^^l (2-^ jj gG 1 

ali-^j Jjśj tC-i-yajj jJl GptJ.1 0 *ApLaxJ| jJjl ^ ( ( j^ljdl) jjbGJl 

jf Jl f,Lit 1896 (“U- Gruber & Durham jjyr jlluJl 
i ^y2S^J* -ilj-Gl L^Jl i_Ju_«Gl G* lii ójbGj jl £_«^nG> IjJj_SŚJ| p-Aj->r 

. aWGI ^«J-I ójbGl GL^JaJl 14 i_-)Lv2^a 

GWdl lS -«AI Jpj-* (j Ga~ 1896 ^>Gp WlDAL J'A_j 3 G*Jl _ r JG -V 

. WlDAL test (J^A^ jG»i>-! 4_c^L) Ia^ IjLj^-I G---^>- 

<3 Haemagglutination l£j-*w!I ^l/Jl jl jjbGJl dJJi w*j 

. Aj^ jJl jA >jj| oAw2j 














A-*Jl dl^Ś* jjaSlUl iL~oSj' 


cS-Ul Precipitation L g S -^jdl jL^^I j_* (j JJt ^liJl ^LJ.1 J^ladt 

j-p 3^4Ll51 j\ -G*-j 1897 ę*Lp KRAWS (lL*il AjŁ^SI 

J_ij J^all (3 ^Pj-Jl ~Lb 2 .ll L$-Jl ‘wAw 5 ' lii ę*-jl^jtU 4_Jij 4_pjj^» 

. I^Jla wLj^jLjJI^ ó^pLLsJl A^Pyjl A^Lyg-Ll <2lJ^\pl_£lil 

JW-^ AUDIN ĆJJjfj ELEK dJJl_j OUCHERLONY ^l_Jj<Jl c—3 

jJri jf a_A>3i [j LS L^i ji j-SCc 4jf c f 1948-1946 

. ^pIlLI jLicj^l ^jj t^-^jdl cjIjLi^-I l)Ij 

j>Aji 1953 f A Gurber & Williams >«Ujj jj/r óLLgJi jji <^> 

.Electrophoresis ^‘L^PSl 
jf ^U_óJ! jUuii^l 1957 f*Lp FENBERG ji L*Jl tJi-^Sl 

Alexin ós-~3-Wl śpL* j_p LŁ 4 1961 (»Lp Bordet COjj_; L*Jl j_óJ 
LljySŃĄl Jl 3 ‘Ltyal^- lA} flj !>b j[Ź) jJlj óE*o^l ^jJ '' <3 

j.5 ^ C^tJI aJL>- ^_^w^il A-oo^ j! J | Ljf -A 11 


.A-JUall O^PliJl aJlo-P 

WASSERMAN jlv*i jU^l" 4j^b j;L^I WASSERMAN AU^-i jiUJl 

.A»<>«^ł^Ll ci^-3j ^1p ^JJl (l^ > r^l) ^W^~l test 

Flouresent jlTLiIi j_^JI 1942 ę*Lp COOMBS ^1 L*Jl jj_1s 

^Ib ^ł» w>-vw<JI «A_ \^.*..*,A 1 fcX_5«A^Ł-<J a^*a^c_«—«•*> 1^ Antibody 

. COOMBS test jbi^-l Aj^b jLx>-l oj-v^j L*S" .Sjjiiil a^-ó-^I 

Radioactive tracer aj<_óJ.I ^l^Jl jL^ ^Só: J,3-' oi^Jl j <8> 

.^IwLa?VI_j c^IwA^2J3-vJ* 1 Ai 


A^JLuai! 









A-*Jl jjaSlUl iL~oSj' 


^cLoJI |^Ic 4^ufcl — Liii 

c 3^LLVI lp Ijj-I^j a^hLh^I ^U-J^il ^»^l*Jl Oj Aj*- I y* apLLI 

^3j a ««LSl oL y^L^i>-Vlj jtJgjJl (3 apLLI j 3*J j%-Ll*Ai»l Jj>-Ia 3I (jl Lof 

AjjJj-0 5 AAŚjJC* ę%-L*Jl (Aj** A-u^l 

3 ^L& jja Li ^j>>L*l ^^l*Jl ^jiji y* L»L& Lpji apLLI jy*-ij 

CjLIJLJIj 4_ : ^rjJj 1 Jl j»j_JjJl Jj-]gj lA_j ^^_JA*Jl Oj-SJl ^-LL^ A_loO I jyXS"" 

4_^pLL| AjLysA_^*yi jt—^JłJ 4_^LLl c-JjLstłiSI $Sj->r\ t y-£- 0^£>-Ljl L*> ^A_>tI_^J»l 

.^IwL^^yi a^p jj ^J_p 

j—SS-^ I L^" A»L_*»*i\L I 0 łA- O -J ^ I A—1^ ^ Lp ^Jk^N_*»*iU ^ I A—y - ^ I 0 ^Ap 1 *^wOww 

V^L>-J £j>rlj J^_Jto L^I^tLjcaj L^-La olijJlj ^J-^O j\_X^Jl ( j^Lj>ł_AJ 

01 £j»j c^»LJl ^ Ldl OIaJj 3 Lo-^ ji L*Jl 3 oL^jJJ t*_^™J.I a-j^ł-oAL 

^j_j»L*l)l ^J_P ^pLLI jL^jLl 0jA_$ Ol clwL?r 0 A_JLxj» 0J-Jfc ^J_P OjL* «*Jl 

/^wo^oj C AJj A^-l CjL>-LflJJl AjL flj L^o-PJ _j LoJ^>- L>w^ *y Cj-LD AAS*^ 0 jA_£ ^CwojLl 

cJ^jJ xJ^o ^ jL*Jrl |Jl*j ^Uil jL^JJ Vl±^Vl S/lUl 3 oU-UiJl 


j» ,«~Jr\ 0L$ OJJaJj ^jj»J_SI U - ^ 3 -^*^ ^t^LLjo Ol ^jłlg* *~j LiĆJj A_ąJJ^- wLl 

J^j>0 I y-* y2\>*sS\ yj* j -*'^I AjLi 3 0^^*^ LLL b*)L>-j talJL^I Aj»tL jb c_^prŁiA-vj 

.^^jsrOJ 

CjLLjL? jl oLw*jJj^ 3 jl j^-jI^t^ CJL>-La]J| A_jLL^- ^IjJ 1 C1^»A_>łL^I -AOJj 

O^lj ^LaJJI ^JLy^J 3 A-AjJjL| oLjLAlSl ^IA->ł 1^I 01 'yi, (. . . AjŁ*_v2j» jl AJLys j! A-j>- 
jl (^IwLO^^I) CjLlJjjJI y<^S'y*£ : r»lA j>łI_^I A_1P 4jLl_*ij ^LSJUl 4_^pjj 

^*Jl ^_w*3rl (> j-^ ł (JLjusJI ^j-^rl j— ^-^y* ^aL^v 3I ^IwLO^^I) yj^j-) 

-Jpj^ ^ ^L.0 \J oA^yi (J^-aJ|) 


AAL^ii 









-L*Jl jjaSjJl iL~oSj' 


4Jl jj |^3li |^Ic 4 cLoJI — lilii 


• * * 

: aJIJj LJli Up apLII Jp jLipI ^Ip cjJpL* J^IjP oJp *jL& 

cOwL)Jj>T Jp 2 Jj£ ^I-L>łLs»I <w*j-w* 

■^y^p\ ^c,\ oj_jŁ £_a L_4 4-pUi.l c^^ApLaiII dJJij 

4 -w^>L^oL| -L^i J-^ 4 j%—■^Jp jL \zs>-\ ^plijJl jjJ_U ę-ljwL-U 


c^MpLaJI j_*j c^jJI ólJ—^3 4_JL>- <3 ^_Jl ^jJI oLJ-op 

.j»jJl Jjpb A-pbil 

4_J^vJl ^JjL 4 ^jp ^c-w^vJ JJLj ^Jp ^l^rl JpL^vj jjl OJji-l C^boljjJl 

. aii> Olililj Jp)*\ J,l wlUrlj 

oMpUJI ^-jwb ę^JJl Cancer Immunology Olis^l 4 -p-U.I *_Ip jj^Jś 
.tL^aj «_^vJrl oLio oU^SC* ^b_9^ -Ui <up-LJ«I 

.3LJIJJI JLpU.1 jj^ 


a-yą^tt 









A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl jjaSjJl iL~oSj' 



A _ c-\ _ 

I mm unity 


(_gl cL^if- ^jUL) j*—Ig.. ( jJl SjJLil ^JSs 4_pllLl 

SjJ_i« Lii; l g a Xj*~ ( jJl ^!>r! JJ-P b 3 j» _-*Jrl ^-LŚi 

( jj| -£• 4_«jyi]l oLS^i.1 obbjjjJlj SJLijJl ę.Lp-^l <L*jljL« ^ip r»-~"- : M 

^JaAżz Lii ^s- Slj-? 1 yś~\ J^-bo LpLII ^j_>Ś_C Lo-S^ c4_ó^jj Oj..*,ć>j Ol 

OLp-^l ^y2__ju Jjj 4_o^*Jl ^_^?L*Jlj oLjS^ll dl—^r ^ *^oL| L_4 ^jLll Jj_Jl^LJl 

^ wv^L| 4 _JjL^- (jj cA^r^-L^I ^L^Jj 0 j&3 ^JjJl c4 _a^o2j ^ w*oL| oLjSC* 

.jL^Jl LajoIj (JUfijjj j-v^L^-Slj oLS^ll fijjii /y» 

4_j^jUL| Jw«lj*Jl JjT jS> AwOj JjJl 4_^plijJl ^ jg; Sl £_*^Sr: ^ ę%-£L«^Jl ęt_*-~-^rL 

dj\_O 2 JI oIwL^I^Jl ^IjJl bjJ&S' Loli A-^jJJLaj c4_j SjL.pJI 4_Jj>-lw0lj 

o^^f^Jl (JLLL?^I (^w^iSCj .j^I^OJ j^Ssill L^-^ 5 4 pLLI OLJ^I 

4_pLLI o.A_& j3^s*£ *u*^_jL*I ys* j/CjLl ^^1 ^Iwiw^^yi (JULI ^ja_p ^t-^l-^-^l O - * 4 ^-^'Lil 

. ^jJ4134 j L 4 - Ajjjil 

c4_^L^-Ll j^Ij-^t! 4plj-v^ 4_lpl_3 4pL* 4_^0 j ^_^-wLI 

OJJŁLlrl ^IwL/^^yi) 4i*_fijd.l 4pUi*l 4_SL>- ^y* (Jji^l Cp-$jJ| fi-L« O^lp ^IwLO^I Jj^ 3 J5j 
wL*j j^-ul^rl dJjfc y* ^LLb jt-^Jrl jji' Ol OLL^I ^_Lj JJj .^4jjiL.I 

4-x; t,^.oj 4-L? yJ&j* O^UL A^L^L 1 4^ojjy>r oLtłU* jl 4iii4 jl lAOl 
4-0 j 4Jlx3 4pLo blJLs^l 0-^iJ 1*"^ LLL^II 


AAL^ii 









^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

SjjsśoJl *V^' iL»oSl' 

Oli OJJi ^j-lp Ś-boj cLgJ> S-jjjjiJl jl U> 4 j£LOJ.I Jl- 5 jj- 4 4jL^-0bSl o1jJ-*J| J_>i 

.AjJjłLI Jl^s (.sl-LOl c£^) “l^b-* ę.Lj jJ5> ^-» i_JJjŁl 

^cLoJljl^ — V^l 

: j-* (1 j*i) <IpL<J' Jlg^r 

*LiaeV! — i 

. aJŚ-j !^Żj) yl>- ! g.V«*tfpl 

jjL; (jL^tJaJlj 3_;jbL«JJl J_i*Jl ! 4m«ilg»i?faa jl f' >>ci 

.Palche of Peyer 

jtjAJt — u 

Antibodies a'*u?SM 
Complement U«jr <%> 
Lymphokins ol^uJJi 

L0UJ1 -a 

«* * 

.5^1 Łf^JUl b*>UJl <8> 

.^bjbuJUl słUłJ' b*>UJl <£> 
tlbaJl b*>UJl <§> 

.A^bJl *UaJl b^UJl 
.Ł-iL-ty *UaJl b*>UJl # 


4-va,^l 









-L*Jl JL^P jjaSjJl iL~oSj' 



4jjLiLłj 


.lać - 


Ljbj licuj l2UjLi 


. jjLjyi Jj£ ^gcUfiJI jlgstJI f-LacI '. (1) pSj 


AjjJuu-aJil CnUul 


ŁjliaUl JAjJI 
<J LSUib 

jlu^l 


JbJall 


^cLoJ! £łjjf — Liii 

: ( y s t^S (_|l jLJ^I *_^or <j APluJl 


4-yą^tl 










\ ^ X g- L> _o \—o \ 

Sjjs^aJ' *V^' jj^JlJl iL»oSl' 

Innate immunity AjuJaJl -1 

cNon specific immunity apLJU U*J 

: (JJ L^w^łj ijśsj 

.sJ^LJl ^1 p /j -ż» ■" ; ijljyjl APU^Jl '/ 

il ,}Ij_^AIj Lj^AiLl ; ^ulsA^Jl 

Acąuired immunity 4 _ua&aH 4£.Ua!I - u 

: Jl L^-J; jSAj (.Specific immunity ApjA apLJU UaJ 

4_L*jł^» 4_pLl«j Active 4 -JLc-Lś 4_pL^» *. 4.«—v»x^oJ' 4 _pLa!1 <8> 

.Passive 

<LI*jłl» 4_pLl»j Active ^Jipli 4 _pLl* ; L»PUlg -L—<L&La!! <8> 

.(Ił>A Jaii) Passive 


4-ya^tl 









-L*Jl jjaSjJl iL~oSj' 



< ^ ' i 1—>U A. ci. \ \ ^ W 

** «* ♦. 

Innate immunity 


tjJJjJj Aj jj \ L^JjJj AO^J óL^J^l L^SsJjJT .jjl ApljJj ^JŁ> A^a^Jh Jl AP-LlU 

^j_^» ^ a^S' a_pLj» <,AjjiJ*]\ jl aJ_v^L^ ji A-JLliM A_pLL\j ^<u*J 

Non specific immunity ^pySl j^p 4_pLUj dii^j A-dyJ.1 aJ-I oldlSCl! 


J-P ^/g«/gd ój^ ^Lp AJP A^jJl oldl^Jl JS"" J)J-P J_d iS*^~ 

(a^pjJ 4_pLl«^ j^wul^Jrl aj^jla ^j,<2 a_pL 1I ^LiSl 




• 4***JJI 4cUeJI JjjJI • (1) 



A-iaujJaH AcliaJI 

(VP' ) 

(AjC.^ 1 jjfr ) 


i-il \,Vi, iLa3L AilaLLa jjć 

^UaSI Jjijj <jjj Jjp <>j dU* 

Ajuj-uj IfrlAyU^ 

SiA, ^ylc Lial*■■■■' j£] AjC^jj 

.-A \. Vi. ..Ati A3lS ^ąI^jj Aj&jj Jjć 

4_aj|j A_ui ŚjSIj ^lij 

ŚjSI j ^HiL jjAii V 




















\ ^ X g- L> _o \—o \ 

■^Ki ^r-fi SjjsśkJl *V^' jJ^JlJl iL-oSl' 

("<Lc^UI jąĆ) AL&yJaJf ^cLoJI S^JjoI^aJI — y 3 ! 

ijJlj jykJl ■ j^p apLJ.1 3 Sw ^ 

,(_£^>-l JlOjP Lj2jl 3 Ll*j jolx)l^ ijJ^ayŁl jollilj j^-ykl 

J^ss - 1 

ę.l_J^ Ajjjjji ę.L_JjI j Jj-Uu U^ 4-Jłj^Jl <LpL»$Jl 4_Ap JjJUjj 

^l^il ajLUUI Ij Ul Uj>-*>U»I £.U^ 

. LjjjjI ę»Lpi ^ (Anthrax) SykO Ayjlk* j£\ j \^rl ^LpI < 3> > 
.aj ajL^AJ JjlaJl óLU^I ^y» bytijJl A-*jlk> I uliyM 
.OLU^I jykJl ^ J-Ą jykJl { jPj» 

.jL^AI ■ . i_J^ASvJ| ■ ~^ 2 J ^j/Oj» 

.ul—-Al ■ -yĄ jLŁ^I ■ ~ęv 2 j yLJl Uyf-lk K y s y‘ 


JAJtll — L_i 



i>y>J.I J_ «l^j«Jlj Ajl _ v3^AJ uk llyk-l j\ Ol_— J*^l a Jjli jl U ?rj 


.yi^Jlj 


jU-P^l j I g a .;Qa■» jl L^JjLp j J_?rlyj ^jyl 3 -k>-jJ U-A3 

4J_pLaJ| ^j-SŚJj ,^_oJ«Jl ^j_J* S^J_^ SjUaJ l ^ lfl P (3 "A-Ss-I^Jj A-j^yiyLl ^-jyAI ^y 2 -*-! Jj-SŚJj 

; <U*L*Jl 

a ijjiJgJl 33-® (3 AjI-sA 5 ^! L jk" elkj J_Ul Ujk\J A_0y>J.I j^-yljkrt <■ kat* OJ 

U«kl ^ ; * i . .. —I 1^ . ^r . . 11^ L*^*J I ^«-P / * Aj 0/J ^ I l5 1p I ^ a kl»l 1^ a1 


: 


aLaAu^]) 

















*L*Jl 


jLgJrl L^J ^ (o^jJl CUjwL>- J> algll jl (j\-Jrl) o^Lll A_Sjil?Jl Syi ^ii 

djA_^ 3 ^pLjlLI ^l ^ 4^1 ć)l l .oJT" (,&j}^—aj d^L>- 4jLy^*y 1 0^—^i,l_jillj^ Ijj)—^ pLjlLI 

jlj_ybl ÓjJ_ >- 1_ C Ju^_ Jij 4_ lżA?JJ _ &J *)J bj>~\ _iLl _JuJl 

^c_-*^2jJlj c-^L_JlJ| oj-l^ yS^! (j^Jj^aJl ^j^jl—Ai (j5 o1jLpI_v2^»j 

! ApllLl <3 jo lo ^1 p aIL^I aJjkj 4 4jłll>s_Ll 

Ajli ŁJlity y^i-l y>y J^J~I ^ JjS/l aM ^Sfl j 0^1 lii 

^ I .O. /-/3 ) I ^ I ^ I ^ I I^p® A£fcX*wA_&^_^»fc\p3 l—y ^ l^£" 1^ Ij I J ~ > '^ I A—) 0^*0 

. c_JlaJI 3 4Śl 

LS _Uk!i 4~—o g;a-Ji Toxoplasmosis b^obj_~S^Ji jp^ 

<u£J? C^ J\ j ajU>I Ó-L 4 Ol ę^jJl Toxoplasma gondi yja^p 
(_£.sj_! 1 £ jj lall t '—; aj! y^^l Oj—L«J ip jy ^~I |_jlj—b 3 ! OJ_4 

• L /’W^V' 

^ji^Jl jj JLaJl jj_v2ij oO. *jjJl s-Lp i p QąJ Ji* <8> 

.ł—_j LwOuil j_lp L^p» Pj^oJl j_lp j^5”"I SjL^s^I aJjIS Oj^j s-b* 3j ■ ■ ■ 

jjjiailj f*oll JJiJSI - ą> 

3 4-pLJ»I iS^ji lAftj j*—Jrl <b«jUp* 3 !»& Colo y* ją\] ól -^>rj 

\ ajlIi>s_LI j-ojJI oI y 

Jl_L« A_iil>tll jJJrl ^jŻ^I^Lj AjLyi3^|l aJL>“ (J^$S_yi AjLy^^l aJL>“ J 

.A-J^Jl clAJL-vJ.I c-jL^lJlj JlUrl e-^LyJl c^->- 

4_y^p I Ł j t ^2^ i c-*iJl A/zi a_j*j jJ| oJjJl oUj>»yfc ^y2-&i AjLy^^/l aJL>- (3 

Ajty^yj 

dJ_*Jl Qj-JU3 oLjoLow^ll Aj^iiSCjl OwLjJl oLjj^jJfc Oj\_^sJl oLpyirl ^JJ-Aj 

A_jilj2J y ó—y oLjL^J^I J_yó? AjUrtl-^^l c^A_ j^I k^sJl 


A^JLai! 










jjaSlUl iL~oSj' 


Lj*)L^J JjL-*J| g-ygJ 4_J^_P ^JJ-Aj i^JJwLjj fljot *,/gll A_>jb»jJl 

.c^IjL^i]^AJ d.sLL2b» c^IjoLj olJj^yŁl oJ_& fl^SsJl 4 _p^?tłJJ ć)l ^ju L£ a_*JLJI 

c3V-4 jij^ayLl c^wj>- a^*J_J| aJ-o-jJ ^\jy3 jol; oLj^il oJjłj ^ÓT 

tjob Li jf (Lysosome oUjjjJJl) aJlU oL~~Jrl j oUpV' 
oL-j-^Jrl olo ^-Ip LiV ■wmJI aJ\_>- ^3 0-2>jJl J twL^^r 

.4^>jJ_Jl L*>Li-l ^1 p $-LL2jiJI ^liiLj OwLł Jjl^- ( jJl aJLL! 

jjjtill - J 

Antibodies jLu^S/I L f’^- L^liU c_~5y <3 AJlijJl ^Ldl J^-jj 

{ y2-!U ^y£- £tjl_) <Łj jju ę.j_^ ^bę jL^o^l OLS" lii |j_S\Aj 4_ibjjĄJl <* jcbaJl oli 

(_£.Sj_> Id-Aj cLajJŚ^Jj iljLb^l ^w;Sy (3 j-ALa JSŚ-JLjj biJi ll)Li 

. Jply>*yi 4_ajUL« JLp SjJjLll «_^v3rl 3 ^^11 ^jfi .AJ 

. <upjiJl j^p 4_pldl 3 ‘Lj.s^lj 4™Jl ( Ja*3*Jl LL^-^I ^A*-; 3j 

fljljb-l 4_>r^p 3 ajjl J_Ła 4_jP^Jl jj_p 4_pl_J»l Ja. JLJ ( jyJl jja-*l^*Jl J 2 —*J *J 

.Ajj^VI Ja*JJ “bblj^l ^^JjLojJlj 


SLc^Jf jąć 0 U 0 JI OUI— Lii; 


^li.2 (_$l CS^^jJl 3-la Jpl^a^l J_b ^lijJJ Jj*-j JP- Ałil LpAj -ll! 

! Jj L» Jjbj^Jl S-La C4~~*^SCa jjp jl aLjtJ? 


.aublabjl «uJxpSll_5 aL?Ji 
. ju^ij jsL^-Sn 
Normal Flora ^tJaJi c-Ji 

Phagocytosis (^sM) a**LJi 
C ompliment system ó^uJi jL^r 


AaAuail 









J-jJl JL*-£ 


.ol$Wl oUT <g> 

jS* apLuJi ^3 o*apL^w<Ji J^łJi olij^ 


A^I^aII ^JjŁH tj — \ 

^LC ^ip L^l 4_J^l_>tll 4 -^JL-P^Ij jJJrl (*_^_*1 j 

l^3*rl_>- Lj^IŚ cL^ 3 ^U^-aJ ^jJl 4JLjl c3 pi .l.ikilj ^-ulj-Jrl £_>» 

A-^a^lsJl d^Lj^flJl (1)1 L^S""* l_^l Liii? C ^y^Ji-^J 

^jJ cU^L-^o*-! (Jj^-jJJ j^woljjirl L^JLo l)I (3j-^ Oi^lj jt-JiJlj OJj^IS^ 

.1^1*1 ^J\j\s>- OLAj Lfljgju ( jJl aJ^L^łU A tl J^_p S yi 

JjLa^JIj ” (-1 

J Lactic acid L*jyŁ» jJl a^laoJI ^L^Sl' 

^1p l^j|ji>-! A3L/?Vb Li) aj-)-*]J ojLy^^Jlj ^a-wL&jJI !j (3^Jl 

A-jcJ^Jl d^jil j^jl j^rJ d^L,^* Jw*ljP ę-LsL^^I objl^-j 

c(j%-ol^rl -Ls^ Ajj^Ll otaLy^Jl ^Lj| (3 Li <J^) £-bc«Vl cj 

Jj'j— Jj (Lysozyme (Cp|) c^UUlj J gJl c J^il 

jj_p JjL^- ^J>Jl Ol—^wul^i-Lj (^ti-laJl ^_lp fij-^-bśJl L^iS"” L^Jj C(j^ 

. L$^» L$JL_^ 0^ 


Normal Flora ^ulil l ^jjjaJI Ćmili - a, 

^•jST—*lj ^ aJl (3j l)L-wmJ^|I £-L*^l J A_*/2^<*il jy& *-*j\j-^?\ /j-J* Gjyś' ^lj_pl J-J >rjJ 

j-o~J j>P Lla-wuj L«J L)Lj j%—^ j-P (3 (_^j_>-l 

4_jo 1 ^L,j Jh/S^ Laj-C ć^w^: JjL^j 4_Ii>L^jj jl <L_v?y*! 

£ . fi 

.(_^>-l A^jj^pr I wL/5 


AAL^ii 







\ ^ X g- L> _o \—o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL»oSl' 

Phagocytosis < U*UN - J 

^2_JLJ 4_£pjjJl jyp 4_pljLoJJ 4wO^J_Jl 

L^JUjcLj djLysJlj wmJtI ^j_P ^J_P ^1_P 4 _v^UL| 

. L*>\jL| 0 jjŁ LjTjjj, Lg-LL^ ^j-P ljŁjy»w\J 

^3 4_Jj?L>c_Ll <L_JUP*^Ij jJjirl c^iLwJl ^lijJl cJ^- liii 

ę.l_v2-Jl ^jJl óLpjj Li C ^ Ij j»jJl C-J-y2JJ jt_**oLl Jb>-lwL« 

! L^j <u>»*»LJI Ajub jj óL«^5 j 

Macrophage <Lyj£]l PiUiUl! - 1 

<3 cLwj>- L£-*3 j-a c—w^w^- l g ^.AJl J O^i^JŁ j 

(*aJ! <3j Histocytes b^U-b ^LbJl <Jj Kupffer yLjS”" bM£ jJsJI 

bayJ ójJxb.l JjI—J! j_j Monocytes lSj-JI olJ_y-j _j' ei-yyJl L>yU-l 
jjLo 1 ^;Cij blj-b^f L>MiLl s-L* jjJsJ ^ .Macrophage oLkJUIj L y>—*b 

y_S^ I Ay>t--^cJl boL^J^yi 4_*JlJl bybbl bib .ŁJUIj <LJh)l SjjLbJJl bybhl 
J—Lf- óy$ĆJ»l Jjl—Jl (3 Ój-^Ńj ( jJl li—^L* (>l l?»ll 3—>cjJl y_^ 

.ę£y° Jw^l y-« jjSb ć-> 

Microphage SjjjL^I t^UJU! - 2 

; oLł^iLLlj L*)li-I oj_& c*W2l>- a^j-y^j ^jJl <3 

.Polymorphonuclear celi (PNL) SljJl S^ł^kło 3Jo^Jl *UłJ' 

.Eosinophils iyŁobd' ęUtJi b*^J' 
Basophils 4 j.XpUJ| jf <L*il*iSh słUłJ' b*>b : Jl 
.(2 yij jSLiJl) Monocytes <j.b?-jh b^taJl 


a-va,^M 










4-*Ji dl^Ś* jjaSlUl iL~oSj' 



śmS AaHj SU13I Śiiikj 

. 0 I 3 JI 4**^ 5<U!L!I 4*żj Jiej: ( 2 ) ^lj JJCiJT 


A**LJł AJ] - 3 

aA^S' Ijlj J£- ^ t^~ ^ *-\jlp ! <lI^p 

^jJl 4 _a1i>łLI L^i?-^ ^Lp b^iLl J^iuJ c 4^*J_Jl 

.AjjljJl 4 ^-! oUjISsJIj b^ii-l ojjfc 

4_*JlJl L>MiL! i-jIJl^I śjJ_L> : Chemotactic ol*L^ti*iI' 

oLSy> j\jj[ jl ój-S\j t4_ijjJl ę.l_j>-VI jl 4_ó*yi jLSO* 

Leucotaxine ói-—S^lJjSLUlj Phlogestine 5-JL*-^ 

.(3 (»ij J^4') 4jjL*Jl <ui-l oLjlSŃJl jl i_^>txJl 



. 4*se*<«jJI <b jVl ^Ulo óbJLU : (3) ^3j JCiJI 


4-ya^tl 










4-*Ji dl^Ś* jjaSlUl iL~oSj' 


oudj ć~p- 4 .i.: il ‘Lwwa^l 4_Sf^-l j^ls 4_«_*iJl 4 _J_«_p- -_xJ ; ‘L^aLJ! <uL>£ <8> 

I jl L) ^j_>» o^lk: ^1 

ji oLuŁlkilj Compliment a-o^L1 dl-Si L5 ip apL^jj 

AdheranceJU^Jl L5 ip SjJJJl li J^sil 3 iz^ry ioL» ^j) Opsonin 

1_ C ^_«^3-k 4_xJlJl 

4_^»jtlJl A-Jlxi 3 JjJj 

■(4 

j»— Jp j->cj : :+ <i ~g ' g '!' a—jUp 

4-i^jd-Jl 4_J_i-l £-ki! 

a 4_P^o^- 4_il_ jj /f _ 

0j_??cj2J| C->1_ 

ol_*_id Ć~J>- C j—l?J>JJ 



j&uJb Oj^ (4) p9j JCiJf 
U^ojJj pUii ObdUf V 


Jl L^lidj 4^Jii! aljjj 

.(5 jt-ij ^-kJl oLi-o-P (3 yg^ll AJLi-1 JwuŚJL^J 


\ © Microbe adheres to phagocyte 

X ® Phagocyte torms pseudopods that 

eventually engulf the particie 

- Phagocytic vesicle 
containing antigen 
. (phagosome) 

Lysosome 1 

I , J 

® Phagocytic vesicle is. 

^ / fused with a lysosome 

\ . \y^~ Phagolysosome 

f " "’• 3 ® Microbe in fused vesicle 

Acid-J IS killed and digested by 

hydrolase l lysosomal enzymes within 

enzymes 6 P ha 9o<ysosome, leaving 

a residual body 


\ 


-Residual body 

(D Indigestible and 
residual materia! 
is removed by 
exocytosis 


ól*JUI JJ J* WJI s> (5) pćj JSCZJ1 


4-s.i^U 










^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

^y~p SjjsTjJi JL*Jł jjsSjJi iL-oSi' 

Ljc* jl A-^jdJl A_Jj^—I j! AjjliJl «ubLl L4 *. ls->*~~ jl ■ AgJfcLJl 4^Ł«i> 

c_3J_S l ^x,7? 4 _ojI^ jl &JL-a} 4_*^jtlJl 4_JiM 4__jjl_*Jl 4_J_jM ^_JLj jl 

. Lo^JJ* (£*)! jy*J Jjl O^jj^fcJL! 

Compliment system *U-*IaJ1 JI$a - A 

jyp oLi^pl oLlJjjJI ^j_^» ^j_^» 4_P y^: ó 

; ^ułj^i? Jj>-Ij L^-Lxj2j ^Jj 4_v^L>- C^- cAjj^JI 4_SUM (JJ aJL*3 

U_a J_juL" IwL-jj : Classical pathway jf ^A-diaJl 

. ^_Lv' , ^Qw^*Q ■ \ . O V . -. J wLł/3 \ l2_J t*3-h-3*l 

.Antibody dependent pathway -W 2 JI -^>r« 
Jplid diLJ.1 U.* J-*A; 'i : Alternative pathway JjAJI Jjj^kJl <8> 

<-\ <|i^ iI ^ ^ 1 £* <-\ -o. I _■wj ^ ^ ^j \—■) 

oLpj^I «Lij«id iJ _iSC« (.Antibody independent pathway 

j' Properdin j-o^a Jl jf Polysacharides ^SlSL^Jl j_>-ip 2_JL^>S0l 

. i ~. >- 3 * . ^... a . GjdtS* - i ' ^J^^p 

j^s- 4_f-bJ.l JU- (3 a_«_«3.! a_L^“ 1 g.»lT Aiy^d oIjoLdl ^_sil L_la ^.a^SŃjj 

; ^gJLP- aJLJjJI «uAl oLjlSŚJl Jl?- jl ^łUajJI l3Li ( jdl^ a-^p^jJ| 

• C5a ^Js- (_.hA?*jV' 

.C5b-789 ^ OjSCil Jtid.1 <u : SiJjdl ^Jl ob‘^Jl 
.C5b, C4a, C3a j;> jp : aJaJI UbUJl Ja^ 

• C3b 2jaL-^j : Opsonization SApL^JI 

.(oL-jjyiJl) oLJ-15" : 4-;^xJt jP^j) lS 1p a^>j3.I J^I^p -IpL^J LjT 

3 Jyj 


a-va,^tl 










J-*J' dl^Ś* jjaSlUl iL~oSj' 


Inflammatory diUil - j 

oLJlSOl fy** OJlTl A_ol (_^l <—JI 

. . . j\ ÓjA> ^1 A-oL^SsJl ^y5>jXlJl ji aJ-I 

J-JL$ ! A_JtJl ^4*lAJ*Lj 

.IjLj>-I ajLj^ jJI 

: t_jl$i)Vl Jj*-!^ L»t 

oljo«_dJl j s ^Wj 3^ i_s x ~^ p y > óJj; U> Jjl ; <LjIPjJ| <8> 

a1v?1jJI cii ajj*«jJI 

a_5?c-jj A-jpj^yi , *dJddJ a-^tł^j <—jL^-iS^i ól^« 

■y-y*2-l dJJwLj ^jj| J5 A^pliwlSl ^Ijil 2jjLj ^jJl <UPj^l AjSjjŁj O^bj 

0^LjJ 3 .Lx_vbj>» d.}j_Sj)j ^jjl (j\-iy>r ji?Lj OjJ wU |j-Jfcj A_?r-jjJ ^_xS^'1 ^jJl 

L>»l Ci_-J LgJ*^J 4_AilL^i A_jj^»w\J| oljOt_JuJl 

^ yg«Sł L*l C<LÓjJl ji L^i C£^j-^ O^Ljj 

. <LójJl .laityg jl 

JJśC LspUlj 3_»oJtL!l i-jić’ OLój jl Exudate Olewaj <JjP$ 

4jL?tłL^Ij j^ilju A^uLg-iS^I a_Jw<>-*J| jL.-^ .-L&LiJ ^jJl aJIpjJI ólJj^-^yii . 

A_*^jL| (^_^J ę.1_\_\ _A ^Ij_jI A_J^J Juo_ JlJj A_>jJj>- 

oL>c..^.lSl . A-JJ^^LJl L>^jL| ObjbLjJl jT A^_?>r Oj^^Jl 

^Jp aJL^-*^ aI^-^ (J5j aJ^-^*^ g.L,I?.^Jl Jp ęAJl (3 Aj 

.Macrophage S^u^il oUJUlj 

c^jJl Laj^ł ^ Fibrinogen j-^d <8> 

l)LS^» Jjp A^jjjJl ^lji*l j! aJ-I oljjlSsJl ^-d. l^?rL>- Ój^J 

J^j>-I^ lw\_j (Jj l)j-^j c-jL^iJ^I l)L^» iwL_o ^j— 









\ ^ X g- L> _o \—o \ 

SjjpjJl *V^' jjP^Jl ilg-oSl' 

•ł-jjSjdl -LoJjtij tLAjjl JjJ-*! jl *j' «ą!| aI^J. 1 (Jljjj ^g. g"-_; 4_^\Jj 1 j' g"'N/l 

•Aj «A^cd I ^ o^_ąS^ Oj wLs ^ a wLi^f Lś |^ww^jd I Jjj IaaI*^ ^ I _i^ lAA*J I ^gLf" Ljyj*7 

. SjwLaJI sjjŁ ^fJJ-C ^ £c^*aJ| L«_Lj 

Ajgjlii Jjg Atliali ^ji Ó.igl<ufca]| JjAftil CjUjSa — J 

4^L^2^a ^ys\ys>- ^J_1a£ ( jjl A-*pyJl jyS* Cjl_)^5\J.I -» j^iSŚJl LajblJl (_j "A-Ss-JJ 

‘Propcrclin o ja vH « Ju ‘Lysozymes : ,»Lp jSLio Pr^JJ 

Natural iCytokines oL5yą_~Jlj ‘Betalysin jjjJLiJIj 

.aU -1 j^kJl Antibodies 

Lysozymes djUjjjjjI]! - 1 

^—*^3-1 (3 Lo-^" lj^^ji-1 £jA °jy^ 3 olj^l 

4_v ? L>-J 4_^ yjJ^\ 4_JiM jlj^- jyA JJ ^Jp (JJ-3j cpLaAJlj (j\_*Jl £-0 JuL* 

JU-I .joJ-Jfc 4 _**-v2> a^>tjj> ^-jl^3rl 

4_*LoP $.Ll)l ^-ul^3rl ^-Jp ę.l_v2J2-U ę.l_v2-Jl U^ 4 jj~^J Ld*lAi-l 3 

jL>xi2Jl l j^Ap-j ^ow^2jŁ1 jL^tłU jj-^ Lo-S^ 

.Monocytes ajjLLJJI 

Properdin JjJjjjjjJI - 2 

CjLjJj^łSIj Z>l/M Ja$ J-^J UjbUl <j }^ry> !jA^2 ^Sj> yŚ- U¥_)ji jASsj 

OjaJClLI ^IwLs^^yi 4P^o-^ JjP ^yg-Pj C3 2jS>rjJ 

■IgM ^Jt ^ 

Betalysin OsOsP^* ~ 3 

jlw^r j' S-~i^ JhZ tlA (j jASsj 


A-yą^tt 







^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

Sjjs^aJ' *V^' jj^JlJl iL»oSl' 

Cytokines uILSjjjmI) — 4 

ę-l—Ł^-^ly «_ulj_StJJ .ilj—dif"^Lf- *Xo (Jj-!l oi-d^il A_Py>_^ 

Interleukin oLS^ju^l a_pj^£j Interferon c^->-\'l a_aJjJI 

.Tumour Necrosis Factor ?f>_jSU d/^l 

aj^k _wJl ol_dj^Jl j_ » śj^-df 5 _ IjU- j_* jj—&> : (IFN) 

^—*aj £-—u; dJ—!i_j ol—^jjdJJ jI— dii Jj—*iil o li glycoproteins 
oLjjjjjjfo*yI ^jyjl AJ^f> aJjLsJI aj_* ójdśdj .^j_^jjyL!l RNA Lj^il 

.IFN y Ojjiiyjl Ult-j IFN [3 Oy^ijol IFN a Ojjiiyjl liii 
L>*>tjf| l jJl ol-S^il Gjyś’ 4 s-j^>~£ ■ (il) dJU^Sjp jSj^M 

: oLS^il a-i* jł-*lj t^^pLi! jL^sJJ AjLb>J.I 

_ Jl oIj _ol_5-oJtUl I_a ; (IL-1) 1— ^ 

.Apldl C->LL«-*J Aa^-JsAj Ajidaj AP^j^rl ojjs^ cA-ladlii 

*— *-*Jrl ( j-» A-ikd LgJ *A_d> JjJlj ! (IL-6) 6 — 4—Pj^t® 

.(IL. 1) 1— -! Ajisti^lS^ 

oLJLkjiJI oLJ^y aA ■■•j jll J^l^jJl jyjćj '. (IL-8) 8—I <lp^^ł® iV 

.ŁjI^)VI 

A_jiJjj>s_il ji-^Jrl i>^i>- jj-^* jdSv-!l Ajt^sj ijryjjJ y* ! TNF J^IaJI 

JlJ ^lj-*-!l A~L* ^wjlj^tiJ Ajb>tJLd Uyljfl sj_A (_£jJl ^L^Nl A •■“J)'l 

• L^r^Sfl pdl^ji-l j-* jd5ŚJ Ujj 

jjJaJl CjUjjjjjj Natural Antibodies Aj*jJa]| S\lJa^\ — 5 

jJU ój.i óLd^l «_^Or j eijJrjil ^IwLd^l 
L^JLa ^IwLa/^^I CjL) dJ_P wL>rjj .Li J^JLw^wgJlS 















*L*Jl jj^SjJl iLu^Sf' 


^IwL^^yi oj_& ^jj ^ST->»^l ( j^-fij Li olj-^g.^^ c A-oij^Jl 

^j_iSl ^oLl ol>o J-i cj! jL (Jj-Sj L&^S^Ij aj 

.^IwL/^^l oJjfcs ^>i»/gT C*olj 

J l 5 —*L0 J^SLjio ^_^2j oLlJjjJI 4_pj^^- ! ^L^Jl jjJail OL-Ujjjj <§> 

cć)LS^ c^L A^rs-^J^I Ajil 4j5?s_dj ^ip J^~ r^J cJ^Jl 

olJ^I c_^—^o jl a_JLsjJ| ę.l_A>-^[l ^_p L^L jj-OaJl OLS"" 

Ol jwLoj . 3^ aOLj^ jl aOL^S^ d->LSj-» jl c4 jOjj>0*! <LjL g-ii^I 

a_pLlL a_J^I l_02jlj A-oL^iS^I a_J^*J1 Jj 0> t*_^_*Jj oLlJjjJI o Ojł *)LS"" 


dJ Llj^^aJ I o 0_& . A»P^01 ^lP 


a -2-macroglobulin SjPJl oLJjjjLdi-2-UjJ' tY 
a -1-antitripsin j-~hj? 1-Utf ^V 
C - Reactiye Protein (CRP) JplauJ' j-JjjJi "sY 
Haptoglobulin iY 

Ceruloplasmin 1 Y 

Fibrinogen j-/Ub tY 


4^iua]( 









A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl JL Jz jjsSjJ! iL-oSl' 



^A_ac- a ■>. ^\\ A_c.\_Lai\ 

Acqumed immunity 


LsL^Al jf LpLII ^ (Specific immunity) 4-Pj^!' j' 

_ (_j (Jjl 4-^/2yc] 4_0*^j J_*j P^_jL!1 L^_^Nj ( JL_S| 

ajjLp J^I^p J_0? <lpLl» ^Lp s^ALL ^a jl . i. żj ~... * J^pjJ Listki 

Li Oj)-^L OL) LJJij 4_jL^_>SŚJl oLL^ilj 4_JL$jJl ę-L^-^l 

ij-A 01 Lej .i .a i :,.ll Li_i LjjLLJJI LMAl ^y2- Jt; Olj a—p^j plJ-L^I 

4_pLLl) C~~A“ oLL^l.1 jl jtwjlj-irl _^vJrl ^ySjJu J_*j 4 jL~vJ^1 4_pLL| 

Jj oLS^l.1 jl ^j/ł A—PjOl 4jj .oi jl_X£ Lł^S^ 

. -_^p &L' apLL ^_•— 1 !| LLłjI l ^ ■ 1 a 

2L-lCoJ! ^cLoJI £l^f - v 5 f 

cii 0^jJ_) r*_ , -"Aj cLjt-L? a_pLLI ; A-_^SŚJ.l a_pLLI ^j-SŚj^ 

ULjI *_~Jijj t L a' La ^>1 L-^SŚJJ LpLIIj lPassive LbjL* 3 _pL«j Active Lip li LpL* 

.Passive lLaa* apIp.j Active aIpU LpL* J,| 

lautła 4 _lulHa]( AfllaJI — 1 
*• ••* * 

4_^ó? j*j Aj>rv^i> J>jv» {j -* 45^-0-^ *-L*j jĄ Jgj 4 _pLlU 

.jl j! ^^jwblrl ; cdj>» 

Ijaufa Aj^uLaI) Active Aic-Ulł 11*11 — 1 
4_pLil : (4-JłiJl j( 4 -jI^o^M) LjuJs? ij-v^x^Jł Active S-U-liJl apLuJI 

4_^Pjj jl^ilj ^j>sj oU?^ 4 j5tł^ Lg-^^sSsj ^Jl 


AAL^ii 













4-*Jl dl^Ś* jjaSlUl iL~oSj' 


a^Lv 2 j| _lp L^-^nj jJl 5_pLd.lS^ c^I^I oJla J_vb Antibodies 

jf J^Jl Jp' jĄ »y> J_jS! 

I Passiye AJbtilAll A^-UaII — 2 

LS j*j : (5-JłiJł j-£* ji <L*L*Jl) LjuJ? Passive i-UiŁuJł 5-PluJł 

cl^-L5CjUXj ćM djl A-Jj OJJfcLirl 4^rs-jJ 4_pl_lLl 

4_pUi*lj £.Lji ^j_P ' Cr* J-*^' J-!' 

.teLpJł L^^SC 

L&Ukudl <LbMU&A]| - LJ 

*• ♦ 


(*-"*J j-^ 2J Jr J l 


t -/J aj (Jl ■ i /,J V'. 1 A_lŁ>- _ji 

. . . -Ljs jl ~^-~P ^-LaJJl Jia ALjjULj 


,4_UjŁ^ Lp I da ^> 1 4 _pL*j Sipii LpLk_^l 4^_^SC* 4 _pL* :ć)Lpy ^jJSsj 

.(2) »ij ij óAj-Jl jjjdjfc tijydl *-*' yLfy 


.UUajoJlj 4JUUJI L c Ll a - o l 4uu5CeJI 4cLoJI /jaj Jj^aJI : (2) JaA^JI 


ljr-r,U,^il 4 jjjuL 4! ApliaJI 

(—) 2u»*«u 

LfrLU łusI Aja ,,'<a\\ A&Ua^t 

(+) iifrUJI 

Jj 45 ' 

O^AIaJI jljk2aS/l ^JJĆ- 

aa ^>^.1 ^ Cy* 

4 ,Q n l 

gcJJJ L ^\ dIj^L^j 

jAa^jłII 

v_ąjx»^-~> jl (_),V‘i» a 

lsA 

jjSujI 

<jaLui_^J 1$1UJ 

(^lliil) ^jmIUj jl *luJl (jlaj^l (ja 

U lii 

1 .1xj S^uiLia 

l«JJ 14 5 (jAl 

Ujjflal j»j5UI liSjlt 

^jjLwiI 5jc> ^11 ^Ll oJ& ó^ł SjjiuaS ojjŚ 

ł** ilj 1 ■.' aA*J _lŚ 4 1 qj^3 


i_Ky4l J] l5 j Jj ó' łA-MS *■. lłi -^ 

Sjjx-«JI 'ŁLaLui^J J^joi 

Ub,'4iTi (jjla 

4_i^.!^lc.j AjjISj 


l^j^laaiuil 

Jj-aaII Jaj l^J j u* aVi Jl 4 * 1 % i 

^ISlil lii JlU ^Uiąii l»m>iVl ĆjJaj V 


4 * k"\jp 

4 > >»Q-V u 



4-va,^U 




























Ajdl dl^Ś* jjaSlUl iL~oSj' 


Lc-Ulatał A, u^KaII Active Aitlill A^liali - X 
LS _&j : (A_JlA!l jf <LjI?u^M) LpLb,., ff\ !L_«c^<d' Active A-blall iLptuJl 

^ULUl jl 4jŁ*_vA-a jl 4jy» 4 _Ljc* j*-jl J>r (Jlpo| A-St-li 1 ^ .-..«SŚj (JjJl ApllLl 

—-_5 A^ę-P-L) ^ ■ T ^S*x -»~JI l ^ • • ** -^- i ^ ^ _iI A_f"Lłi*LS^ A *>£*^} ^ 1 1 ^ ‘ jj aJXj ^^_lp 

. J^J! Jpy> /\ jl^Jl ^y 

Ufrltłxual AiU^aII Passive Ajajlall A^liall — 2 
: (A-JliJl j-ś- jf IL~L~J!) LPUk_v?' iL_~c5Śd' Passive AJajLJ' A-PluJl 

Jl^l aIł^I^ LpL_^3 sjjSslJrl sJjjy A^y «_^vJrl ( jJl ApLjj 

,y>-T Jjlp yy AyyACUwJj APyJl ^jlp i£_y^~ l _gll 

jl LjjC^jJl ypy _jl wLSŚJl pL^aJI y3y J_v3 1 ^ *-~V>śj ( jj| ApllLlS”" 

.iJ&l 


obu fiMsdl Ajbó-^l yu«> aL**£5C©J! AaC^-JI AcLcJI ^uij- Litó 

(O I Am3mmA)J I )o L<a*X*J I 

^ ■ *\^r' AjL^tJw»*j| i - ~ W C . j, ^ <Lww\J»^s_L! A*Py*Jl ApLlLI ^ a a^jŁj l • ^ i' i - - ^*~~~ 

: lAj olJ.•/?"■ -d *~ 3 '.J^po s!j4 

Humoral immunity AJaiadl A£-UaII - I 

apLII j^> ^jJl li_a j« B celi immunity AJ Ul apL* L^Jp jJ-Uj 
jpj A-Pyi Antibodies ótalJjs! aJUI ajjU-UJI byU-l JyiJ jyU 

. UyjL» JJaJj L*yJjj AyyJl £j> 

jySsj A_yaUl ^JjlyUl ya GwCaJuUl ApUj L^-Jp Lo-S^ 

■ iSy *-^I A^n^J^I Jjly-* 1 (3j 


A-yą^tl 










4-*Jl dl^Ś* jjaSlUl iL~oSj' 


y gą-^o jJl UpliJl 5 _pL 1! £ljjT 

jl 4_rfjjitJl C->1_ IjjJt! 2bl 


1_ <ś\j 4 ..lglii-1 4_pLll ^_J^j—SCcj 

jjjj—i— j—*• j*— 

. i- **—■*' . y ~ - ~ L1 


Cell-mediated immunity Ala-ujIjIaJI A^UaSI- uj 

4_pldi li-A 3j T- celi immunity 

J-ilj ^_ip jJCj jJl 4 jjLl<JJ| Lj^iM ^y» JjL*J /^j^ aSo - ^_lp ^Jwo-xj 

0~LoJL_«Jj 4 _pLJ*Ij 4_pLlL| ^j_>» ^ow«^oj . 4 _a^13j ^-*3-l ^j_P 

. Aojjtlł 4 -c^L^»j 4jjL>łP AjjbLoJJl b^ji-l 0^ dJ-Sij 4 jjLLJJ| 

4jI_?tłL^I 3 jyr '^ ^pLil 4^uiU 4 jjLLJJ| 

^jJl ij j->xSjj 4_jjLa-oJJl ęL>^gpVl (3 cAjjJjP- jj 4 _J^]j>- 4_^pLj» 

C^y2_v2>Łl!l 4_Jlp 4 ->rj5 ^Jp ((%-iiJl) 

: U* 

iy>rjj ^L>cJl L^r^j : B-Lymphocytes VW^' # 

Lr Usurface iminunglobulin s^pLil 

.alJL^ty 


jl 4 jjl* oJ *Jl 3 jjI—: T-Lymphocytes 4_JUI 4 _>jIjLJJI L_>MiL! 

. . ^^9 'LwJ I 0 wLP LgJP- c ^ y-' I 


.T-helper śjlpLJ.1 ajjIjLJJI ^ 

. T-killer SJuLSJl kjLLjJl bbU-l & 
.T-supresor ajjLLJJI LbU-l 


a-yą^tt 










-L*Jl JLP jjaSjJl iL~oSj' 


-4 1 X->\-k W 4r_l *1 .c\ W 
** 

Humoral immunity 

^'-•*■^-^7 ^ 1^% ^Ju*c^**U C ^-wv^^ji-^ I ^-^JI w\wyi5 4.pL»i_/G £. l_LO 

.Antibodies oUjjAl oA& c lAA' j*^ ajL^» 1 ^y* oL^ 

j-* *L; ^ Immune-reaction A^dll oMpUJI 2_^:> jL^J^I £^-~o 
Jl ę£ 2 jJ jJl oUj^I ^ U JhJLj cAntigens ol-L^J.1 oI^j: «i/d.lj aIsU-^I 
-U^w> j_* ^L-Al J?j-śJ\j .Antibodies jPdJ 

AAntibody -U^Jl y» l*j ł* Li i-bi Antigen 

Antigens OlJuaL-aJ! - y^f 

ŚjLp ó_^ś jl y^-3 Jfi»-.Aj <^iJl j*^rdl Aitu^db *WłŻj 

.sly* cL^j^Pj c^LJ-uil^ j! yulyr jl oLw*jjj^ 3 jl oLlJjjJ jl Cjy^jt <jp 

$.1—Igp*^ /%. (3 ^gP^■ l—^ A1 4 ^Jj ^__lp Oj^L_a]| 1 ^ 4 !“?£■ 4 Lwo«aS^ 4_j 

^Jp ^IwLy^l lAy>0 Jjp J-A^-- L^l Ć^>- L4-vPy 4 ^pI_La 4jL?r«Jl^>l 

. <-X.i».^.^.<i AI I 4^«j Li. 

V^L~o óSf Immunogens y<»l Jp 

CJ l-fl.^gj I y2_XJ OI JLwm^JLSj jJkj ^pLj» ^j_*3 L^-Jp c3jXl)l (j^>- 

oL^ ol^u^-ili .Immunogenicity i<w> 

(3j . 4 _pLlLI ys j£- c~*\jjy>r L>~lu JpL<LxJ 













AjJl dl^Ś* jjaSlUl iL~oSj' 


i]l_LA ^j/9»-]| l^ g •Żj»i (J-Jj óljj-jdl ?Jp>cSLmJJ ĄjCJ! i ~jI.A ./j*.- ll ó^SŚj ÓLł?-^! 

Ji» <L»bŁl C-)lę.UiU»i V yi 

ł-fljjbu — \ 

.^y Ls p '- La Ji c y ->|4' : Immunogen ■Jl v> 

JjJ ^-pLil jL^rl j Jjl jJl iljJ.1 : Antigen Ajau^Jl 

■L^y 

^jP^- jy^p ę.y>r j-f- ŚjLp ol:a^l jf : Epitopes 

ajj5Ś_^j jl i^y s 3~ j ^~ 6-4 s^Lp ój_$o J. ./j~.^Li ^^0 

4j ^sLiLl J.JaJl J. JsLJj! óLSC* j_& (_gl t^jpLJ.1 

(_j U J5”" .4.-IP .A ■/»•:■-U ^ł!łv»i ^jlp JjŚj i^Pjj 

I «4 <|i^ i I ^ 1 * 0^^ A— ł , - ' o <-^-P A_! .^1L c ^^ ^L-i-1 o «-\ *f. ą **^ 7 ! 

^Lju^I A-j^L) aJLś^^I A-jJl Ol j%J bdl caJjLoJU jl 4jf>l_JUl* ^-^3 wLygJl 

. Aj wV.^^.^a ^,.LI 4»»_P^0J ^~y **-*j^ I ^Lxil j ^ 

V c^l) UlwL a_jcjT : Haptens (OLujI^JI) <g> 

lij ^P-j-Jl wl.^Jl Jy_pl_AlJ L^SOj (Li A_^Pjj i^IwLL?! ÓjŚj 01 u*J rl «-*o 

Li (j^^jj L$Jlp c_3^o Ol ^**l^~**o JjJ-lpj cL^-l* jś I ^>- I dOj^il 

.Li Ll^>» cOjSCj jJ| ^IwLL^^I -L^y 01 L•:.„Tj .^PjOl 

L^Sy jjJu 0j^ oUjjjLi ^Lujl^I j—^ ^ : Adjuyanis OiAPL^Jl <%> 

LjL^>-^ 4_L.Q yyS- 4_^pLLI ajLtłI-^^I ol^ipL^-Lljjjęjj c ^Lwo^Jl 

^p-Lil oli L^AjLl ^pjJ jyp OL 01 ^jpL*1j 

oIwLpI ł -«^» lp ajj__Jl^JI oL_>-LaJJl ^2 _jo (_5j—.ę L > jj—LLj 0 L_j jl 

. 4«J I •4_*»łOJ I ^ I I «-Lł^vsS^^J J-^5^ 













-L*Jl jjaSjJl iL~oSj' 


£Ua1uiV 1 JAaj pil J^ijaJi — ui 

#5 _ 

(_$jJl L*j j .ś}~..~&S J ^»~ L» 4.sLa l J lJ ' j ^ : l£A!' L» LaLć j*yi i_jjj_>ta j^p 

; Li-iS (3 ł ~ jI a ./Al ^ySJU k_~*ij Jj ^jSŚJj C^LaJUa^l ^ip LijjJŚ (_£j_a .iJ^; 

^lalubollj Aiial* J-aijC- — | 

śjj_ia ^»j_p JiSl' lS Ip _jf j-p aLj^p ś^Lll c— > 15 " LUS"(_g! : 4 jI j*Jl ipji 

4_stUf i ~al.A .a:.-a C-JlS" cOliJl ^j_a Li' ^ip L$JlP '_®j-*-^l ^_jip j*—~* p4' 

•J^ 

^aUjJl ^^ip- jili Jjfcla J^li Jj- J^rja ^ <GjjJ A£j^' t*^” <8> 

aJL*JI A-Juj^r! ólj)jV! cj1wX_v2JL^J*1 ^Lp j^Li j^-p 

I $j\? twaw^Luj 4-Jb^Jrl L^ljjl A^P-Ll* 4jL^ł1^I ^J^-jłjj owLw>- oL*Jl£ 

10 ^j-^» Jbil A^-fl^aJ-Ll AJUjJr^ Oli Lo~Lj Jp LŹjJ-i 

. aL«L>- L^_Ł?LJjl Jj Vj OwL^r oI*-l£ l)I Li ^ ój^taj-L^ 

: Mui 

. jUjT ^j: y>j jySbjLS'' 670 Hemocyanin ik 

.j^r £jJ y>j jyJb^LS" 40 Albumin ik 

.^Jl^> £jJ y*j jjJbjLS'' 15 ^jsM Lysosyme pjjj\ 

djJ_i 4 y2i>Ł-iLl a-JujjL-I ob 4 -oL^^JI ^2_*j .i^bjŁ 

/^ub***'*^ ^ cjLL« ^3^^ L» Aj^S Aj-A ./?!l^ 

b5 AjAjO j J3 Oli ^5vJj A^-APłI^ yJjy>r Ojjji Oli 

A^rt-a^J^I oLlJjjJ Ljfc^l^-lj oLS^ 4 Ó^-^J oJjii l)I 

.AjjS Aj^^LL-^ A^^lp- Ijf 


AAL^ii 










4-*Ji dl^Ś* jjaSlUl iL~oSj' 


( yj> yS ~I SkA ./j".-* SjJj li aJjL*j.l oL«S^l.l ; ł"jI.A >?f ... ^ 11 ^JLy^Pjl 

* ' J- l “j '. A . o7..* L1 * . ( i —k A o .’ .. L .'■ !'.A & Lc 1 . ' .Aj'' 

4 ■</? $ . 0«^—^x.Ll 1 J.^.^.^Ll 1 O^j«A_$ 1 41^< **\« iI 

A—JL^^yi ^Jp\ J_JLxlSl 4_Ux>» U^Ij 

^pjJs*~ 3 ji 2 <Sp~ 4_^vJl^c^il jyp *pp Lfc-jjr 

fi 

. I 

^ IpIuj^I p 1 Jj^JL. ÓLJIp : tóu-JJ ^bj^Jl JiLiJl 

. 4_o!a-X>*J! I*< 1?i 1 1 aJjL^J l 3^I 

Ol—P^pr .iSl—L&j C^P-LjlLI Jy_*jaJl 2)j (j J y^Jj 4_P^?r y J_j ! 4—P^tJl <8> 

4_jlSsJ aI^jŁ^ ‘\S'j>r >Xj>ryl 4_JC*Ji2J JjIjCj 4jułJ^» 4^2 j2^>cJJ» 

. dP 5 1 -/^Ll 

dJaly^I) JjiJ AJftjjIa — 2 

Jj-LjCjj JjJ^isJl jl (J^wUj^Jl ^jJp^\ y-* «X»l?xJ 1 C*-^ŁJ O^Lp 

. J, 1 p9..1^ i Lł^2ji dlta 

(J-Jjis ^j-P (jjl ^jJbH lH^ 3 U - ^ (*—“*^ J^-IL 41 l_—£ S^Lll jj-SCl 

-A-Uri jl Interamuscular J- La*Ji j— j- p «' Interavenous J 

jl Pcjijit JjJs j-p lit L«i . Subcutaneous AU-I «' Interacutaneous 

.^jLojLlj cjIjL^2j<JL ą. -i^^l oLL>-*J ^j^ycj 

aJ_^j 4_j^S\jJ«l (3 J_S jt_^_uJ.I (J J->-3 Lijls j! L«^ 

C~L- ^_L»J.I JL>-^I J_LP L^' ój-£i 4_jPLJ.I jlj jy_ 3 L^jLaj 

i_ii ^1 ^-^4*1 i —,/;*\\ 3-i^ 5 *A_jj^Jl 3-i^ -LUrl 

4' Oj_^Ly» 4_j_p 4_^ojd.l 4_Lfi^-j (5^_^J| oLjJLJI ć)Li Oj-J^Ly» 4_JjJl fijjjJl 

.4^pLj» AjL^łI^I yćiL^j 

















J-*Jl JL Jz jjsSlUl ÓL~oSJ' 


t— ll.WlU4.aM 4_uLiAiSJl 4a_uIaJi -A 

«*«•«* «** * 

.ajluf eilp ^ OUJjjJl 

ćJJj-S"^ 2^-wJJl jf 5_iJl Polysaccharids j£\SL~Jl OlJ-tOP 

. Oj Ll£ wP> 

lii VI JiLjUj L*-Lip 4jL*_^ oixui^ ibLp <UjjJl JPy* o^sJl 

.wb^wJl JjJ_P jl ^Jjjj £y* dJ^-Jjl 

jyl*J JUbj 4jL*_vi? CjI^LJ 2JL-^» ójl ^Lp>JL^V! li IJLp Ot*L,JJt 

<LuL^SCjl ^jJl b*>l>J' ^Jo^i ^ip ."Al ,>?••.- jj5o" 

. 4jł1i>s_L| 

LjlJLualuj^l JsLaj) — J 
ljUjUIL AJajjj^il jjP ljIaJłLuu^JI — 1 

ijj^ ^IJ_s^Vl ^l—^V Oj_ly» oLulJl ^Jv_Jl CjIw\ _s^2JL^il ^__J&J 

ólijfc oIJw^Lw^* o^Lp jS^liLJl cjIwLjj_pj coLoLJl oJ-pL.^ 

. i^iir ^^plil JjuLSi 


LjLuLULi ĄJajjjd! jj& (JjLUsiumaI) * 

.vi I ^ I ^ C-P Ij j -^wOwO w\w\i2Jwwvil 0 I I Aj^ J rW^gj I 4»wpj I # 

.(6) j£iJl j 


<AAu^]| 














A-*Jl dl^Ś* jjaSlUl iL~oSj' 



wWu^mcJJ i 4^ż»J! (6) |^9j ^J,5 «mJ! 


ęji*-* : Polyclonal activation of B cells OLJLU JjL~J' Ja rWWVwij <8> 

— ^ - ’<? 1 . A w\_A^ ^ Q_J ji^S^JfcO L^) Li 1 jkJ l_-U*U ^. ,*^2, a .A AaJ l «.A */? < ■< *-N L1 O *-L-& 

4_k«u^Ll ^^«-^~I i^amjŁ) l-^~I o*a_& ^4 .. 11 . 1 4_pk*^^ I 

II J^ojJlj oLuLJ! j-y^~ A-^kjL^u ^JJl I k-o.; Sl oLolJlj 

.J^ii 4_&lkr oUjLJI ji^nj a^?UL| oJjł i^LLc^y ^JJl 
oljliJ 4 _^j\JL« ol-Lv2l^vi.l o J_jł j j_SCj S^Lp : <LojliuJł <8> 

.^jpLll jLg-Jrl ^-oJL^oj aJj jk 

ljUjUIL AJnjjj^l CjtdJaluL4]t — 2 

oLjliSl dJ-pl_^w« ć)j^ klJ_vbl j_oi^- ^k^vJ *y ^jlJI ^_s~^3 

^_Lp L^jIjJ^-Ij CjLo llib 4-k.J^ ol o^Lp oLlJjjJI .Th OJ-pL^J.1 

. Aj<-L<^^.^i*\.L| aTłI^ ^ł *»«>u 

Hapte-carrier conjugates - A 

. ^pLl* L^ k-Jy 4 jLL£ oUjJ^r 0*^k«L>- 

Native ) Jl_^L>łJJ a_Jj! ajJ, ^yz-^A ota.A_^- $y>ry iko y^~~9 o.a_a a—jj L*l 

Haptenic ) e—£lyJb A_kjy» Sa_jw^- ajJ__^i^» obJ_£j (determinants 
J-^lkk -kLJjl oLii dJ_)jkrl ajJ_^i^J *1 o ta li .(detrmenants 

.(7) (3 k>-S^olollib 4k_Jy» j^lP jl Akj^* taj CaI^L,^Jl 3.I oJjfc ój^JJ 














*dJl JLd jjaSlUl idoSl' 



Naiive delerminants 


. JJ a ^cJI ^Jji^.11 u^l>j SjAiawJI óbJJtsJI : (7) p3j J.CiJI 

Superantigens Aljlilt ijl. dud l - j 

bJ_f- jli oUliJlj JaJ^ ^bll jl^l '—*/&„ L*j_lp 

4^pLlLI 3jLsł1^j*^I <uIp i_iyo oLJbJl (odl 100 Jb”1) 


oUbJl 


<y 


p w . 

I ru^J L<»w^\ 3 dJ 


•iSljJŁ .4-Lw^dJl AjL^Łd»l 


JSdJl) 4 _j2j l_flJ I I I 1 oJ^ ^ ^ c dLł_««vw^J ^ ^ ^/o ^ 

.(8 fij 


^ jlc > iJajjji * 


jili id 


LU14 


• (•. • m 

O • #) • 

m ® # m 

m 0 m m 

m> #) # #; 

0 W; 0 #; 

dliii ĆiLŁj dlii ajIą] 

1 : 10 ^- 1 : 10 -' 

Jjluill aJiDtli dllc ajIąI 

1 : 4 - 1:10 


. JjJUJf f wdad^Jf obcJ 4dLoJf 4jbŁdiVf Jj yJ! I (8) JCiJf 

L ljJl ol _ .OCjLu _ ^Sy A _ QjVa}\ CjiJ_sddJ*l ^_ Lp (Jl_LOj 


wJl b-wWzJl J*^ ^1 jjJl j*_»-dl jJl Staphylococcal enterotoxins 


a-yą^tt 















J-jJl JL*-£ 


I' Staphylococcal exfoliating toxins oLo_yL*il oL^" dUAS^ 
Streptococcal SjJjil 4 _^-jUL| oLw^S^Jj oaLM ^I^pMS 

j-5S^t ij\jJ~\ ^Lajj') ^wU^i! pyrogenic exotoxins 

L®l v r >L '^ 4JLiLxJl oL^JijyiSlj Jjp 4_Ajl_aJl 

jL^Jrl J 2^JUj 3 _P ^zSJJ3 4_fljLflJl ^j_P 4_^LJl jl 

.;«%. * * /^ y^ AJ^-d-^Ll j*3~ LP . ( ^ p 1-lLI 

Cj|«luaiLuL4ll ^ !jj! ~ J 
specific Antigen AjPjj ljIaJsIuia — 1 

0 j__& 4_J 1^3-1 L)*>3~l ^j_>» ,J3\J Lj^3-Ij ^ .^Ll 

cL^jp oA-jlJI cj yf* < W 3 ^ l oLlJjjJ ^3^3 cii ^*P^Jl 

. ^ ■* ^ I A_d*^«^j 4^.^ IdtoO AaP^aJ I 0 

Forssman Antigen dU-ujjjŻ LjldJaluua - 2 

^IwLdl wLjj*_-3rl A-«Aj Jp djJJśJl Li a*>- CjLj 15^3 &5y>ry* c3 

jj_L».jl j3-*^ 3 AjjUd* j\P ^jj>-\ J^pLdJ 

<_JL^-la ^pl-L* J_*3 ówl/ A_)l (^1 djdCL« 

CL^ AjjUd* jyp f^j^-\ ę-Lp-^ c3 ^lp c_3j_jCj (jI L^-Jp <-3jj£j 

• AB J A Cj^y*^ 3 j»3l cJ\j^ 3 oIwL^l^il o jjŁ Owbrj Jij 

Iso-Antigen 431* Cjl-iual^* - 3 

oIwL^l^-a o^pLaj 3 ( jJl ^ow^J 

^Jp Ajlj^Jl j3* 4_pLlL| AjI_?t*JLw*NI ^Jp j-d-*J 1 A_Jj JbŚjj C^AJl j*_«-3rl j_idj 

.DNA ^3_5^il »o.^-l &jJlSj a1?L^^j l3 A-pUi.1 A^pyJl 

CilUrtUdati Aj^tl —A 


. ^ ^ Jj ip ^«a <3 Li ^ 3 ^ 














^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

SjjpjJl *V^' ( - 5 '~d jjsSjJ' ils-oSl' 

.JjUJl ^Or Jj>-b Ó^>- 

.L^jjS^J oJ>^l ^1 jIjl^sII £. JpLLS <^ 

uIjućlLmia!] *LalxJi ulLua]) — Jb 

a-~j' lS 1p śjJ-aJl : Immunogenicity jf 

! L^-PjJj A_^3 4jL?tł 1^I ólwL>“V ^pbJ.1 jL^-i-1 

.^jJl L^JL«j Jj£- -^~P AJ^lii-l 

.Ij^^li-lj aJ^-J^ s-L<L Jjp AjjJjM 

.Ljc* \J b% ^S' Aj^i_i-lj AJ^liLl '5^ 

^ofJJ 2 upUll ajU^^' A^py : Antigenicity Sj^Ua^Ji SjJiJi <S> 

. j! AjjblUJl \ j! JpLalil 

Antibodies - Litf 

^w\Jl J aj(jS aj^SC^ oLiJjjj ^p g^Lp aJLo^JI 

L£AgU J^i L^rLJl ^jo dmmunoglobulins (Ig) a-pLU oLJ^iiJlj 

AjUd^lS"j*—^oL| jj-^ d-f>* tA-olJl AjjL<LoJJ| £cdJ A-o« 3 *)LJl 

. ^A-Jg-L>- Apl-L^ d> łJL^Jj AP 

^P^dJl ^J^pljŁlll ^Jlp GjJ fiJl L_i> £.lj_J>rl iP A-PLlLI i^C,yS£- 

.^L>rjJl (3 L 5 ^ 3 ćJ-Sij L^JJjSd doi ( jJl lA A-P^jJl CjIJ..^ d3>l 

JlA-J&l - 1 

A Pj-$ A ^ ^ C—l < *|i^ I ^A_*p\3*l o 1 l I * l^j^LxJ 1 3 ^ 1 «-l a/ 0 'jj 1 ^ « /,*•£) 

L^^yi IwLa ^Ipj . aJ-Jłi)! dcliii ę^pre-li aj^I (J}jjJi}\ ^ 1 p l^Ldp! 

jJjjjliJl G, M, A, E, D L ^ ł V^L) jl J,| c~wi 

; a^p^ Iplyl Ol Lo-S^ cL^d» £^M IgG 












Audi dl^Ś* jjaSlUl iL~oSj' 


.IgGl, IgG2, IgG3, IgG4 <JLj : IgG 

.IgAl, IgA2 óy^ <jj£ : igA 
. IgM 1, IgM2 : IgM ^ 


JiAJaSll Aut >a>^M Aiiiil - <_i 

- ** ** «S* 

£(J $>y>r C4j^_wO OUlJj^J OjŚsZj 



.4*ćfjflJf IgG wUaJf «LJj (9)^JJ^J( 


jl ol__ 4 J_p j! (gJ_ 

4 ^ j.-* rl jl c_JlSLxj 

^ A ^ ' 4 01 « « ) 1 C wl.., .<,<,<<11 0 w\ ^ «-\_P ^ji 
^P J_J 4_JL>j3rl ó—p- (> j— 4 óLlA^l>- 

Light chains (L) 4 _jLiiU 

4_ r Ąj^-l óLiLjij 

Heavy chains 4 _La^' J— *>LJl 

ji £.(_£j3rlj . (H) 

^(3 "y ywz yfl Y <*—.>- 

:(9) 


Ai^l - 1 

200 ^j- 4 c-^-Sjuj Oj-Jb j-Ls - " 23 c£ji—o ijjj dJ—L c 

Jj>-^Jl £(_£j3r! c(k) blS"" ^ (^-) b»| L^JL® DLpjj . LjLw*l L^2^- 


(k) LjIS""" jl (A,) L_*| 4 -AaA^M ^_i_P 

.jJuJl -C-P 1/2 4 jLjŁjL| Ipjj w\j>t!j2j . Ljc® ^Ip ^ 


AAL^ii 









*L*Jl 


A±&1\ Jm^LuJ) -2 

75 — 50) 4jLjiił-l ^£^3rl ÓJjJl 03-*-v? Ljj-Aj (_£jL-*o LĄj^r Ujj t^JJ-C 

. Ldw^l l_v2^“ (400) y^J^\ ^J_P <w*-SjrU^ (<3^-3^ 

Ot LiJlj y L«Ip a-LJLiSI 4_iJj^- o^Lii* J^Lil <L^P*** j-dT 

olgjJl ^3^_L? ^^Jp c£>^ c_3*iAx->-l <j jj_^>j s ó^L-~4j 5 LJ^j g 

i — — ^pLJj 1 ^\yj*')J\ ^ *.a*J2.i l. s —«^*~ cA_L*Jdil 4*łE_*»vw>^J^L^JI 

4j_^vJ_^vJl ^Jp l£j-^ IgG ^pEJ. 1 (jO jj jliJli c^-iLjŁi)l ,^iLuvwLuvJJ g^LliLI J^li^l ojjfc 
IgDj |i ^ aL^LJI { J^ IgMj a liii aLJ^JI IgA 14 y b»lp 

.£ 0^-E»w««u I 4»L»^J»»^»Jl . ^ip {_^3 y^z. IgEJ 5 ^-3^ aE-vsE-*J| L< jp i_^3 y^z. 
d— jJłLIśJI ^y2-oJ-l c^wJjj ^Jp J-Uj dLdil a]_^JLwJI ^j^Ji j*— 

; JiL* 4 _^vwJ y 1 yA. v^J dśL/4 <Lp^£ IpIjJI ęjdJ ajp 0d> LC c^j4 

IgG 1, y 1, y 2, y 3, y 4 L«1p a_L*J-~JJ Ajy^ ^\y\ <i~£- a_*jj! d>rjj 

.IgG 2, IgG 3, IgG 4 

IgA 1 jL_2i*j cot 1, ot 2 L^ 5 Li!l <d_^GJJ i j,j\pj-j c—<& 

• IgA 2 j 

.IgM2 _j IgMl jLkjJ <,|ol, [0,2 L^j ^w« Ai_^vwL_vJJ ( < j\P^J d*-^- >X>ry ' s ^ ! 

IgD 3 oLł^-^AJ wL>r^J V (_£| ÓjE-*n-o!j 1.3.5 ^Jw^*}L_vJj A3jj*y» d*-^- d>r^) ^ <8> 

•IgEj 

y>ji Disulphide bonds (cu>jjSdl LSb 1 ) " ó -^..j~ -A'»h J^^LJl a>o 

^j_Jl LS -l-f- J_oJ^j) H-H 5-Lai!l J^-^LJl ,jvj 15-1 u>-> G^J_p (-s-s-) -; 

4_Lui!lj tUUjlAl dijLs S-L?-ljij (^pLlLI uJjj^JjJl 

.L-H 











-L*Jl jjaSjJl iL~oSj' 


a1_^L»J| JlJ^-I^ (-S-s-) (C—JjjSŚJł 4 _JLj) A^SJjS' Ja_j|j)J Lv2jI J_>rjj <8> 

Lo-JLj AjLuii-l (3 w\^rjj <j^j Jajljj^Jl (j£yśl 

Ajj-JuJl |j,j £ L*jji y jSj ct AjLSi!l t^JJ-c 

.(10 j%-5; 



DiiulfiJe bund 


Carbahrdratr 


IgG ^LoJf • (10) ^ JjCiJt 

Biologie domains ^j Jm^LuiI! ^au& - 3 

; ajj^p~ jjkL l« 4J_JLx^j J5"" <3 

2.sW:.j (VL) J Variable (V) śJl?-I_j śjyii* a° la•■. I4J : Skutki sJLJ_kl 

.(CL) lS ^-^" Constant (C) śj^Ij S^li 
LJIpj (VH) ,^—J Variable (V) óJl>-!j ajket. SJikt. L$J : LLiiJl sJLJ^Jl 
.CH III,CH II, CH I (j—J Constant (C) otf jLL. óbC 

JLyŁlk.1 ilkl 4. alf,* SLjtJl _jl Skutki J^*>LJl 3 (V) AJ 2 I 2 jlL| ^JjLC 

Jjk* 4_ill>5_Ll AjjJ-I ^j_P (C) J^LJj L®l cJ-^2Jl 

.(11 j%-S; -L?LJjVIj 4-o-ojd.l 


‘taJLuail 








^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

SjjsSaJI A-*Jl jj^JlJl iL»oSl' 



A*all l _ s JLc FcJI OMJii-jjj JJ a^ cJI JsLjjl • (1 1) 


(C) ajuLSI a Ll L»! (-NH2) a-j^^I a_> L^jJIj (V) ojotxil a_a j^iLl 

.(-COOH) a^L^S^jjI-^JI jl a-L^-oJ-I ajL^JIj 

oLJLX 4 3 A_J_ułiSlj A—iLLił-l ^j^L-^-L^Jl Jji?Lj_Ll 

£_ijil ^SswLJ ^J>Jl A-J^^l AjL^aJI JwLP ^_*ljl A-L^jLa gJ_Lu ć>j\_*lil A-J^^l 
jOtlSl 4_L?yL« ĄjąJg-L* . Ig-Si A-J-^l 1 0 — 5 lLw^- C-W2^^JJ 

. jotlil a! ?ym L^-L« ĆJ^Ki c J^.Lw>«wgJLS J^jl^Jl ^Sjil 


Jz-iljjj ^JLi^ jli <u£^Lx 4 _aj1j jĄp ^L^gJl — Jl.;?:lJ>I J^LJ)1 jj_L*ij 

Oj^SsJl AjjIaL-^^I C Aj jilSsJ L j Ijj ^vwJj ęLoJJ A_AjlS^ L j Ijjj A-JL^jj JwuŁ 

. jLcJl aL^jL* jji^Lil 


*JL&5i J~-*>LJl ^ cjI^Ii ^jJrl J : Hing region ŁJUsaJi iikuił 
wśj*? jJl ou^l ^"Ij ^ ^JLr 4 ' ^3 

, (3i *"L^^ i 

AJj^iil a^pL ii oLJ^jjijJl Jj AjwUio a_LvJ^» i J ^LLwwLwo <8> 

• IgA j IgM i" V* 1 '-*’' Sw^-j j-* yS”' 


4-va,^l 















dl^Ś* jjaSlUl iL~oSj' 


4-S\5ŚjłLI (_$l aJIaM oLc^^yi ^pLJ .1 (jrJ^jiijl s-i£y>r ajj^!- ^jSŃ-c 

_jf J,l Pepsin u>—-Jl _jt Papain ó^LjUi Jja. aJ^JJ 

: (Hinge) silili 3 Fragments 

(jj_LdJ a_LIS aśj_ć Lg *_~J) Fragment crystalizable (Fc) jl «.j^- 

CH2 (j^-iaJa-d .1 (_gl 4_Lii!l aJ_^L»JI ^L_^«S^jjlS\Jl i_^JLp 

. A_«_<d.l C~~ćb"" ę.(_£jA>sJJ Aj^ąM O li-ygj Ij £s-a*>U.I CH3 i 

4_k;[,) Fragment Antigen binding (Fab) OLŁlkia OT 


AJjlj SjbCa A o W *. aj A_lalS"" A_jLjŁ>- a!_^C»> sJ_?-j ^.If- 

aJjJ^J. 1 (_gl . 1 .żj*.^U Jfijj ^Sl^a 3?^ caJLaxJ| aL^C-JI CHI 

.(12) 1 %-ś; Cb"" ,j_2łc~J.I 


Pap ain 


* Fab 

- Ag Binding 

- Valence =1 

- Specifty 
deterniined by 
VH and VL 

* Fc 

EfTector 
Rinction 



^UaLjjj (^gCLeJI Aj jsv (12) ^Sj 

AutliaJl CiLLlSjj aJill citLdl — a, 

IgG ^UaII - 1 

.^jJl 3 AjpUj.1 CaLJ_^ lijI aL«^- /jj> / / 0 80 JćC 

.7S ALiiJ J^U^j Ojiib jJ JŹ 150 


a-yą^tl 














*L*Jl jj^SjJl ibu^l 


^L~ljś^\ <Lj Lj Jfijljj^j JaJy H ^j^i-^j L ^-1 A^jA>- /y» <_JlS\jj 

4_jl$ ^jfyhj\j (J^AjLLlLa <Sy^ 4_il l~Cj (H2L2) 4_^i>j4rl 4*« „,/glli 

.(13 1*5) 3^^^) l/* 

^jj ^Ip bUi*l IgG 1, IgG 2, IgG 3, IgG 4 3 -p^ 4_*jj! Jj>tjj ^ 

ol*JLJlj J^Lj^I 4-ws^L? 1 ^1p i^lJJwiSj c*oj>^Jl 4 ~oIjj <d2j^Jl 



IgG JuaJf 4*o (13) ^ JX^Jf 


wLjJl j^jI Jhj Lo-S^ .jp ja_*J * S ^-^5 jl J^^a^JI 

4iL^lj c43liSj ^_?rc->- ^lp .llj-L^Jl J-oJju (^j-^Jl j^t) ^ 

S j%-a3 (S) wLjŁ^> c^IJj>-jj .jP jyuj J^-^jJl 4iliS"* ^J,l 

• 19 S Ji 7 S 4-P-LlLI CjLlJjj j-l*Jl (j£ Jw* 
ja_p (_^I ^^1 ^ djj-y2^» a^^jJl -i*j jJjJI ^ (3 IgG 

T g GJ 1 cJ^-^ . 4^>^_ ^vuLl i ę wOI I wU^Ji 

.SL3-I Jj^I J*^- 4j15j ^jp 


. 4^>woJlL 1 Jp Ja-J^J (^jJl . IgiiŹ FC ojjj^r 

jt-JI^Jrl J_*> Lalfc tpli^ jSlóu y*>j JLyilłJl j >^l J^aJl y> IgG-H <& 

. dJLw^j^jyLila 


A^JLuail 













A-*Jl dl^Ś* jjaSlUl iL~oSj' 


dUć SjjJ^I oL*JUl) JL^I L^śM oV oL*iyi j^jht yk IgG-il 

.IgG-il FC a3~lJuU 

.1ojiJ L«jj 23-21-i j^-2j IgG-U 

IgM ^UaIU - 2 

jyL^L» <ol_*JlS" J-S" Pentamer ol^-j u- 4 

•(14 LIS""* 

^pl— lLI ^-lSI <J5 kplAl oLlJjjjJjJI 4_L?*- ^yj» %) 9 <J,lj->- 

^pUj» 4—(_£^ J_LP 4 _jJwLJ| Jji (JJ ^łUJ (^Jl!| L5 -^J r i! 

S/j^ IgM ^Lil 4*jJ*l ^«-4 JlS 4-oIj Oj-^ {J^J^ Cj^3 • 

.IgG ^LajjI ajJju 

^j_p 4_aIx^- <lLaj aL^-L» iSy^z) ^J2_^ J_p ę.(j ęypzś' ^>ryi <8> 

4_*j 15"3JL~L- l$j^- -- 'I IgM tj sJLiiil aJL^LJli c L5 Lv2ll IgM 3JLJ_^ 

.(15 j 1 *^) 5^"'**"^) A-Jjl-I £.LjU^- £.L«»U 

s-ę^j-^j H2L2 o!~l>-j ,j-^- j-* j«->0> e-Lfj-*- j-g-* sj-^rl L-9 

. (900 KD <ojj) (J sJL^LJl) J^2 jL>jJI sL^L^ 

. ( JiSŚ^Xo ajJ..żj*■ - ■» aIłjIj 10 <j <s> 

wL^Jl o*^ApLajj 4_^ojlL 1 d^JJj 4_^pLd.l ol—J^jjijJl l£j-^ IgM-Jt 

.oL-jjylSlj jt-Jl^rl wL> ^liJJl <j 

. 1 ^y 2 ^. <3 01 

l)I wLv2^J*1 4_LpLaiS /^SC<>w^ 4_*pLlU oLJjj^liJl (j^j jl*VI IgMJ' 

.(14 ńr\) Sj-Oodl l^Jl Juo-do 











^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

Sjjs^aJ' *V^' jj^JlJl iL»oSl' 



IgM JU ^le^JI vJ! (14) ^ JXiJI 
j^ója IgM óaj^j^Lp B CR iiilijl UjJiJlI i -'-j \a\- ..» 



. J^ai-^T Jxjo i^jJ! (^jL>Vl IgM *Ua!l 4*ó (15) |^5j J£iJl 


4-va^ll 






















-L*)l jjaSjJl iL~oSj' 


IgA ^UaII - 3 

.^jJl 3 <upLll %> 13 

.<3)1/1 J _. L^Jl?-I 4.L. Ólpjj 

t_—c/L-dJlS"" oljj—ill (_j ^p-LjJ.I (jJj—jjliJl j_a ; iSj\j-^y^ fcj~'^ 

/j-J* 4_J^L>ł 1*1 A-wj^P^yI j)_^3 4-^L^UJlj A^«j2JlJ| 

.(16 J*j) OLaJjyiJlj *-o)/M ^-L^« 

oLŁ/r ó J-*J (KD) J-4^400 ^Ąj-4-l 4->jjj <3j 44*^1 IgA-)' s-ę5j-?r 
S 4-LiiJ . JaI^LJI (H2L2) ćr 4 c£l a^oIjj 

.11 


^j_^» FC Ai-L-jJb l_jjilSsJ aJ_^vwL» .*i^tf-o»*ll aJ—^- vwL» j! J aJ_^vJ_^vJ| 

.a5s-^L>jl« H2L2 $.(_^j^rl 5 -LajIj -LaJ^ ^pUi.1 

IgA t^y* J-^ AjcLv^J 

Jujv^_wvJl (3 IgA ^-aj Lo-S^ c^1?1_>łLI ^.LJljJI 

.(16 

(KD) Oy)b jJLT 170 ^>>1 4-ijj ta> H2L2 J^ ju-jJ JUill L.T 


.7 S aLuŁIj J^Lscaj 

• lo/J 6“5 j IgA-U jAi 



ęSjf/VI IgA Jl 0*0 (16) /j JS2JI 


4-va.xtł 
















jjaSjJl iL~oSj' 


IgD ^UaII - 4 

.^jJl 3 4-pLj.l oLlJ^jjJjJI aLś^- ^y> %) 0.2 

4_jLL?jj fij 4_Jl *yi 4 jJ_ v^ ^P-L-lLI <8* 

5y>ry»J ^JLi-l ^J_!l 3 4-^W^ OljjliLoJJl ,j^2_*j 

.^bf 8-2 aJ LS &*d\ ^>-*Ji 

.(17) j*ij jS2iJl 1(KD) Ojiib 180 33 ^' bjj '/ 



IgD jusJI 4*ó (17) fftij JJCSJt 

IgE ^UaJI - 5 

jii bJJi ^jJi 3 4-jptii.i 4 JL?- ^y> ws« /^o 0.004 3^ >_ J^- 

3 IgE j gIgJ JjŚj c4_L^ "i-L?r Oj^»S"" oLb" JlSrjJ 4*?r)l oL»l^Jjb jjruL^gJ»l 
4 - 3 *>UJ Reagin Sj^-I^I <1 AiLi^Sl Jjl 4 _ 1 p jJUsI diiJJj .^L^Uł-l 

ł ■ f^l.' Ia_^^ c^ 1 *. ^*.^1 a b. 1 Ll IgE 2 .". 

<i*^i >£• ((_g5tdl) L^Ll . 1 1 l-J I 3 ^* ^ ^ «A.^^.^.<ii*^L I 3 ^ «A.y^ JI 

. 4«u^^Nj J l 3 ^ A^t^j L****^^"I ^ ęl-P 1 I3.1 0 ^ 














-L*Jl jjaSjJl iL~oSj' 


.ólJjjJl; j.Ljl jyS' J^Ś-JL; IgE -SbjJ 


In-vitro j S^pLil oLJjjjJjJI L$Ja*j jJl o*>IpIjEJI lS -Łł>v ^ 


. 4_o_«jJ.I JlL* 


.fbf 5-1 aJ ^L^Jl # 
JjJ_Jrtj 19j 18 ,ji —śj (jJSŚ—óJl) t(KD) jj—xJb J— LS" 190 v5> 

• (3 



IgEjtóJI 4*ó : (18) ffcij JS2JI 


4-va,^l 













-L*Jl jjaSjJl iL~oSj' 
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4**&3s)l JsUJI i jjj łijlao : (19) |^Jj JJCiJI 


4-yą^tl 































A-*Jl dl^Ś* jjaSlUl jtmSl' 


hcLeJI OUJajaJUJI O)jn«> (3) 


IgE 

IgD 

IgM 

IgA 

IgG 


8S 

7S 

19S 

11S-7S 

7S 

Jji.nl t JnUn 

190 

180 

900 

ji 170 
400 

150 

(KD) UJ^i 

^jj)\ Ua li 

Uh 


Uli 

LoL^. 

A_Lall) 

ji U£ 

ji Ul£ 

1 ^ 

ji U£ 
\^i 

ji uu 

Ijj,.V 

ji U£ 
IV>1 


0.05 

3 

120 

200 

1000 

ęsAja-Al JjSjjII 
^jSj (Jj/jj>) 

0.004 

2 .0 

9 

13 

80 

(jj Ajjinll Auuńll 

Ig 



- 

- 

+ 

Anjnbłlt JJjC- 

- 

- 

2 

2 

4 

£ljftl Uiaj JJ& 

5 

4 

5 

4 

4 

Ajjonli (jlallalt JJ& 

5-1 

8-2 

6-5 

6-5 

23-21 

^yLualli jn*Jl 

- 

- 

+++ 

- 

+ 

A A A*< A 11 

•»* 

+ 


+++ 

+ 

++ 

(jjsljjll 



+ 

+ 

+++ 

1 . ■ J ■ “J - ’' 1 

- 

- 



+ 

A aathli 


.li^.j 

'■iSj*- 

^LSj^ 

."l 

.li^. J 

Anuli 

+ 

- 

- 

- 

- 

UiUąuJ jft lani jj 

4jąjV1 

- 

- 

- 

+ 

- 

Uj) jjiall (j& Jj^jll 

- 

- 

- 

- 

+ 

C54^' 


AjjIHIj A^LIVtj Ajj^M JsUjV) — J 


^c-o_Oj_Al oJ-Jfcj Aj J_oLjlJj^j oL-lJ^jjJjJ| l)' L_C 


. A«jli a A-JJla Aj I Jj>LĆI [ , i| "Lajlj 




Isotypes AjIIaJI ji ‘L^j.yi JaU&l - 1 

J—LP wX_?rjJ L^l lj i-yg-l^-ywd L&JnnjT ,J_SCc A_^Lw 4 oLJjJjlp ^_j fc 

ó| ó—j>- cóLa-L^- OIjj—L) lJg.c IgMj IgG JLj ti.1 ^_L*3 . y\ ****h Sl 


aaL^si 




































-L*Jl jjaSjJl iL~oSj' 


<L«^ojL| C_3 LLv^^I) 4_&ll^- ? g) H 4Jul_iil 4 tfL^Ll 

4jiii£- H 01 cup- Isotypes 4 jj-- 0 J^lćl ^ ^pLLI oLJjj^LJI 

OLOc^- Ob^^J 01L>£ L<^j IgA2, Ig Al 4 jLJu» Ju^-Ooj ^LwLUjUw* 
4_A t 0ii“l (3 l-i^^j UIS"" H Lg-L^*}L«^ oLtSl 4dL>;Li 

^ fi ^ H £ 

. (\^ 2 j \ Lu^UUw* o liii L^JlL^Ll* ^lLi^-^ t 4 j0i^- 4j^ 0 J^lćl 


Allotypes 4CCSM 3aUjSM - 2 

^jjssj ó>j oi-l^- c^-pLlLI oLJ^jjJUJJ 4_jL^| 5^t. żj~. ~» oLŁ^ 

C<JlS\ dJ )wLP 4 4 LuixJl ^J. 3-v ^j> ii oi — ’j_^i*i o^ <-0 — i^- 

-k-ojJl 4-L^iil <lL^Lw*Jli ,4 _a1i^- (olj-w^) d4*)LJl Ij-L>j 4 Ol 

Óz-L 2 ^ jl j ^3M^I 4^_^> Gm Allotype l 5 -U' -i-i Li L«Lp 

4_a1i^- 4_JJ| oLSjj-* <^ji .ę.(^JS>Ai 4_j2_Li^- 4j Cf*& 0^A"i 

.Gm ^ijil ci OIj ji Jji ^z 2 -^ Jzz 


Idiotypes Aulii! LUiSfl - 3 


wL^.^*I -4^^wA_^- I ^ ęP«A—> 4_i^j2»^ 4 oL i1 i 4j.*0I 413I ^ & <8> 


L^j-Jl L jpLdl jJjjjiśJl y> v «.jJrlj y>V>- (jlS s.y>r JlSj (jliJl rl *-^1; 

io ^ ■ 1 ] a •>' yall *y .^IwL/a^AJ <b>tjCl L>*>\_jL| ^y> Sj^J 4a>tJUl 

.l^LSLiJ <_/V>- <_$jJl ^ysliU JjJj-jjliJl J-* V ęjJr' £-* J'4J| 

^ (3^^^ -IłojJU ^pLlII , 45L_óJl yjtej 


jl y^Jl j-6-* -A .żj~.«^U JajljJl ^*-5^1^ ~"i )t ól 

4^T . .U-.-. -- f 1 cl 11 1 ^-' 1 - 1 5 •- ^ 1 '*" ' 1 1 1 " 


AjcUa]( A^il^jj i_fljUa^t — A 

4-fcP"l-LLl l -'^ A A aj 4-L^J' 4j^ -|^ ■ ł 


4^iua]( 










-L*Jl jjaSjJl iL~oSj' 


J J—5"" Ć~~?- ^f-j—i JiSŚ—Jlo olJ ■/»“■-U jL^VI _jl Jajj-Jll 

^l^2j (JjJ\ jJŁj AjLL?j objJjl IdjŁj . {C, 

5= . 

. ^w^j>rl 4 j L?^- 4jLv^ 

^ow^Jj l_i> ^*ju* JJ^iS L^ju-*Jj ^Jp JpL^J 4^»l_^Jl ^Ijll J^pLłiSI aJjL^- <8> 
ó_^ Neutralization l5 ^jU U_aj .Antitoxin j*-*—oJt obLA* 

L -i^A 0! <_$ _-*Jl) cjLl* ^Syó\j 43^1 w«Jl :>!j I J^J^_j 

^j-P oL-uijJ + ^|J—^LlLI J_JL*J.I <J j_j>- 4_2^*Jj ę 

.(20|t-^; t_Ly£_C CjL*Jl-J! JyJLly*w« ^1 p Fc 






I^-3>-> ł^U> 



jIjuHLi $m£l 



. i^agJU t &jfji a suj O L~S'^1! Jujpa : (20) |<^j J.£iJI 

• Precipitin oL^jdl JpLftlil <8> 

.Agglutinin oUj*>U.I jf oL^lydl ( _ s ^Jj b*>U-l J^J l? Lp ApI~J 


a-yą^tt 





















-L*Jl JL Jz jjsSlUl iL-oSl' 


L^aJ_* 4_J_«_xJ Lft\jJ 4 a \ 1 *r\v ■“ ^_lp 0 J—i ~ JI.A ■ Żj ~ ■.. U J_j>t^J 

j-yflJj ć-4- cOpsinens oLw^ojSfl _jt oL^Lkil LS *_~Jj L^L^Jlj 

^JLlJ oLaJlJl; i_j^laJL) J_^2dj"j i_ŚjJs Jj-a *_jljJrlj (oLjSsiiaJl) 4_J!sli2jl 

.(21 fł-Ś; jSŚ-iJl) 4_«_*lJl; 


C 13 UiUJI £jli ^ul jaJl 




CibuLul Jiś j ji .•■■■-'jAl 


i>Ł»j jn . ^j' 1 
iSbJl liLaiuiijl 




. 4*cLeJI ÓLJ3J3JUJI p^fe! : (4) 


4_tuUJ (_AjUa aJl 

«• «• V V 




4-va.xtl 



















^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

Sjjs^aJ' *V^' jj^JlJl iL»oSl' 



^UaJI 

• L^jJj l£ 

. *-dlyirl Jjxj l_£ 4^-^lS.I C^-Jj 

. ob^jjyiilj oULfijJJl (J J^j 

j^AJ 

IgG 

ol—^jjyiJlj ^lj_Jrl cjl vg"i' IgA £—4C 

.ąJsLsJ.! ŁJui>y\j 

.JL-J.I C-ĄV <8> 

IgA 

. J^gl^wgJJ 4-jJ-Jl <Jj ^cJUj 

. jyu 4^-ojd.l C^-Jj 

.^J^yg-Ll (3j 4-b bJ^ ^lp '^ J>r ^i 

IgM 

. ^-$JjXJ> yŚ- 

4 JlJl 1 ^j—« J jJjtil ^ Lp J arjj 

& 

IgD 

ó!J_^b Sj—Alll 2L_^L*J-l Ja^_i Ja_^ 

3_^jJl 1_,yU-l j _. JaJl_«.jj| _la! 

^ya^Jl (_£jJ 

IgE 


.Lysins o“)Ul ajJ^uJ. 1 b^U-l <8> 


4^iua]( 

















.L*Jl JL Jz jjsSlUl iL-oSl' 


--—I j «/? i I J^Lj^L ]^.a*-s..o iy *xJ I 3 lg^lwj 

^/2-J^Jjj .(22 j»-5) J^-óJl) L^U-J ^Ij-JrJJ (JjJiLl j|j_jL| J_j£ 4_o_<ijJ.l ^j_aJ 

.<LpLll C->LJI oijLlij (4) JjjJrl 


I 


lo . I 

Lo^jJąjI ijjŁui ^iSIj^jI 


I] 




Aj bul Lii M, <Ą l| jjŁ*b 

. OlA j c jj łJI ^LjjL Jabui : (22) JJuJ! 

JlbJaSM j5Luu -j 

LuL*l Lb^J ( jJl B-Cells S^SLJl ^«wa*J ajjLłL ^y> ^łuJ 

. ( 4_j2a. L^ISs-JLo ^Lsuj C^ IgsJl ^JŚjJ aJ-^^I L>^iM 

Lr lp cStimulated B-cell ly^\ *-JUl 3-lśU JSLóco a_>L$JI Jj 

. (L*> U^L>- 1-L/5 4_Jj>- A-Jji-L 4 «o LJl aJjM ^c_Lluu 

l5 Ip wlpL^vj Uf A_j_p ^Pj-Jl J-Jsil l)LŚ J-v 2^L^» A. «/gsCuJJ ^Jj>-J j La Jj_Pj 

O^wL^- 4_^LaL B 4_JjLl ^_lp JL^J.1J w\._».jbJI wXjJ.su C4_jLJ| 4_jJLjŁ-t ^j,Ąj-^- 

s-cjijJr (a «.Jg~»J.I ^j> ^1 ^•jp ^pLII 4jŁbj> Fab Jl ^Ip 


a-yą^tt 
















J-jJl JL*-£ 


Jujj^—JUj ^LjJljj ^-lp A—olJl A_JjM <J^'J~^~ (J>i L^-*J-i ^ ^pL-ill 

( ^^ > - ~Lv2^*J.I ^_Lp c_3j_jcJJ .lg-ai a_j1j 4_Jj>- a-oLJI Lj^jM ^j_>» o 

^!J_^^I Ufcjjw\j j^ij 4 _^J^Aj Ij*^_>- Jl ‘US\_J^xll 0^»jCLc*si*! JJ)-^^ 

L>^jLl jjL_S\j ^_lp *U__v2JtlLl ^Jj>-wLj J—«^2l**J*l L*l .^J_Sl J 

L^_J_P c»3j_scjl ^jJl ^J_jo .W-Jj-jj c^lj— 

^* ^ ^ 1—<J lj^ 4 * ■>,i'^ > X-^Ll ^Ji.^S>^fcO A^ł^l.^* ^ c I wL-y^-i-y-y^LI ^ ^ - ^ 

^ c 

(Jj-y^J-l c_3j_4 CjIj^-w*- 0-Lp Ól A^rlJ-l ^bjj£> <3 

. »i-v ^ ^ ^i-P 

^jJL>- J_*j ^1p AxjjI ^IwLs^^l ^-1x5^ 4 -w^>L^^1 J_pIjJLS| U^*J 

z^ 4 AJ^xi* 03jJl IJjł CO^I^Ls^l ^LxJl wLv2^J*1j 

<3 y^y ^j_p aJj^-J. 1 4_^pUll oLlJ^jjJjJI ^LxM l/ 4 -? a^LJ^ A t jLdJl L>^iL( 

■cM- 1 

l)Ij—*>- l ^j-Jjj J-_^2l^J*l A_*Pj-L j A_xXjf y.-*.yjCL* iS*)! ^Lx5j Ow\_j» Jj_IxXjj 

^_;JL<»jJl Aj I Jj i AJL^ 4_*jjl 1_)wLpLj2j ^IwLyb^l ^l_Xjj A_J«o«P j^*Jj . £_JLoJ»l 

. a^^>> L^Ll ►w &JLa}\ qSj& cJ^-^3 

Polyclonal Antibodies 4L<uil2t SjJaI* JldJaSfl — 1 

^ # £ 

LjpLj»j LjL^-P ajljLjj* ca_jLL^- L}*)ł->- ^j_>» aL^^jjI d^J-_sCj» ^IwL^^yi ^łXjj 

L^Ip Jj-v^J-1 j^joj c-W 2 ^_U ^1p 4jLb>J*l Epitopes Aj-W 2 ^il otaJ^I ^ J^li^ij 
aI y2p j! ę.Li^_P ^j_A^*- jJjirl c^- jl A_4^*yi c^~ Cj^"' 

. .^1 cl)L^> j-1 jl j^-li.1 jl j! jLiJl^ Ajj^cjJl J jJ>Cu» ^wLiil jJ 

L5^" ^ll J wL>/2j2j 


AAL^ii 









d-*Jl dl^Ś* jjaSlUl iL~oSj' 


—'■—L>" .A E A^aE”* ^ ) bEa^ c O I ^ ^1 ^* I - A • •.. E AaaE” - —'wśAA^j 

• J-a 0.5 j J-a 0.1 u>> śjywzJl oEl^J-l 

Monoclonal Antibodies Alurfall JldJaSO ~ 2 

LJĘa-S"A4LJuAa AąajyEJl l_j^Aji—1 aJ^ ^j_/* aJ^_^«aJ| sJ_^>-j ^cajJ 

JiLio jLiJl caj^- a_jPjJ Epitope EJlS śaj^- ^ J^pUaJj ĘpLaj 

. l^EE (3 ę»U- 

A-jEJI E*>EM ^j_a S-L?-lj aE-^-j j^_a L^Ep J 1 'JągAl *_A)j 1wL?r A-pjj sjjSsj 

. Jj>-lj .A .Aj* . ~ a J_^ CaJjL?- ^jdlj A Aj* ^ E 

j^a 0wL^J AwA.^^ - .A -i'^ ■ ■ ^ Ą ^ E 2 J I ^ ; ‘ .P AEaaE I 0 AI—A.— p 1 Ej I ^ . .'^a 

sj_* J_pyj c.Ej_EA>E a_^łXa« A-ajbE Ej*^E>- 3 i ij j-><aE a_JEJ| L)*}EE| j-jL^- jj- 4 

3 j-> AJEa-S"" saE« jjpT jLś ^j_a AolE>j_^ EbE>- ^-yćj jEiJl (JL>łE ĘbEE( 

A-j^yEll yĄjuEM £t-o ^Jp wCpE^J (PEG) JyE 2 ip Ei^d 

y> E ; ■■aj EJJaj ^y 2 JtJl l g EajŁ) A_^-J_lE jąP AJLE^JIj A_yaJ*>Ejl EbEG Jj^a 

T AminopterineA jjjuj—y')!^ HypoxanthineH 0>j—« 

.Hybrid cells (Ajykl) Eą^Jal ĘbEM lS Ej t(HAT) Thymidine 
śjAli aJL^j ^EjcJ j^ELj jl Hybrid cells aaj*J>I Ę*>EM y aEp- J 5 " 

- A . . . .. a a wL^^ta) t Ą -i aEw^mE I 0 wl . A . Py<J I AI wl * / 3 ^ ^ ‘ 1 —a aS A . ^ ^ A ^ 

.( 23 ) jł-ś; jS2iJl 3 y E>E" 


a-yą.a^M 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


lW\a 1, a\\ s ^AJ-AJ 



A y\\ t ^ r; '' 


. 4JLwJJ! oJ^-^ ^\jJaV\ ^Li! • (23) f^Sj JClJf 





































JljÓ\ jjaSjJl iL»oSj' 



A-lauoj \ y'i ^ ^ *k ci. \ \ ^ W 

Celi-mediated immunity 

4mmUCoJI Aj^JL?cJI AcLoJI 4JL;IaJI USi^sJI — Va! 

; ApLlLI (_j «tlf-LiJl byliM 

; AjjULdJl aJ*>LJ| 4$> 

.(T -Cells AJlsll ObjUUJl ☆ 

.(B - Cells) 3JLI1 ObjliJJl iY 
.Natural Killer (NK-cells) Oclili tV 

; A-Sj*iJl aJ^L««J| **y 

.Macrophages OUJUlj tMonocytes c£jaJ' Oll^j lY 


.Langerhans cells ^1*^*^! U*)^ lY 
.Dendritic cells tY 


Granolocytes : a~~«*?«J' \j)kpt}\ lY 
.Antigen presenting cells OlA^ti-wUi A^sjUJl lY 

0 (24 pij J^2iJl) Plasma cells A«a)*>M' jf ajjj-aJ' b*}^' lY 


A^Luali 









\ L> _o \—o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL-oSl' 



^gjl jąloO Ib^LuJUl .5LT^ij 4jjlioJ ^jOłŁo ^gJI 4j^*jJI LitóeJI iejji jjloi jJŁw • (24) ^Sj JCiJI 
^gflij l j*Odl ^gś OUUI jjLO l&O ^gś OloUI jjlcO .SJbls bM>j uUUIj OloUI 

^g}! ćLfaJJI iliŁJI JjUO .jlJOyl ,j.c 3Jaa.»~oJ! i^ojMJI UM^dl OIjLJI ^glaw .^ŁlaaJ! 

.(SJjJjtoJI^ OLaopsJ(j OLjVI) 4m7uJI ibaJI Ol*IU(j i_§^l I Ol O im bM> 

Antigen presenting cells (APC) cjloialutAlI AuajUJI l£UJI - 1 

(oL_*JUl) LS —Lp (APC) olJL_4ai~JJ L^CM J^_o; 

yLj-T L)*>'^- Jo* ^LkJl jL^Jrl U^U- olJ_p-y macrophage 

jL^Jrl j microglial cells jy<-oJl Jh-UI O^U-j _L^Jl j Kupffer cells 

•yT^' 

jl A-^jAj ^ L^-b (3 |t—L^Jrl ć)l U^iLl ojjŁ <8> 

,l4>Jfl^ <U* ę.l^St-1 


AaAuali 






















4-*Ji dl^Ś* jjaSlUl iL~oSj' 


o*>Ca^_^w» Jju 3—«-*CJl 4 _J_«_p (jj 4_*lil ^y2_Jt; LgjtJa • * ^j_Lp dJ—D 

.Fcj (v*llaJl) C3b 
.(IL-1) 1 — ^*^4-1 ®^a jy^ 

Lymphocytes cells Ajjliaiil t£taJI - u 

.X AjJlJl objLLiJJ!^ B syLJl objbLiJJl ; OLp^j ^aj 

T AjjUaH! 1 pćA\ - 1 

sj_A JjLoJ^j jj b~7j ^»jJ| (jj s^j_?r^ll objliUJl ^j—a /'oSO C*>ljM S j_A ( J L -* J “ 

^ip 4_Px^» ObCiL^a ^jĄ ^ jl 4_JyJl (_j L; v >liL| 

jilyJl oLCU*} (Clusters of differentiation(CD) yUdt J-iLp Ji* 
s-La (JijUśj L.t (.(Major Histocompatibility Complex (MHC) >2 kJI Li r*^-~3' 

LyU-l ^JJJlSj Cytolysis L>*>U-I y>- : ‘ŁApUłSI ajłJpjJI 

.Lymphokines oL5^LJJl jyH LS v*jy^' 
.^jpLll jLgJrl bylp- ^y> bylił-l J^>_p *■ Ig." ! A~<pJaiJl ‘UłJpyJl <8> 

jjLod' JLjSUp SL-J.I o*>LŁl~J.I 2_pj^£ u»«y 4_JL!l (♦—LaJf 

: (jCS-y^P: J,l (CD) 

CD3j CD2 L^>J^ Js- JL^j : T-helper $0 pL~J 1 i^lsJt l£UJl ☆ 

£_a 4 -£*Ap Lij 4_Jlx]| Cylii-l / / o()5 Cb^-I aJ-A CD4j 

^-Aj .(MHC II) ^UJl «J»—s^aJl *^sJ I ^ I $ I^aJ I iw-** 1 

! ó Lxp^o^^ 







^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

SjjsŚJjl *V^' ils-oSl' 

.oLjUI ^-l;da^ .jg •■" L £ J^Lu Th 2 ■^• 

^LJl UL^I : T- suppressor ^Jł-uJ' j' <LjbJl bb^J' 

.CD8j CD3j CD2 o^UćuJj L^Lpj Cytotoxic (Tc) 

LyU-l j CD8j ŚwIpLJ. 1 SLJldł L^jLl j CD4 y* ó^j^' Jy. J>Jl Ot yjf 
Xi^)\J' Lij <LJllJl \_j*^Aji—1 /^o35 b*^bM sj_A JiSLjUjj t(Tc) 

.(MHC I) j>-S\Jł 

oL^jjyiJl \S‘^k^*-\ ^jJłJ 0 J-jŁ jg^t»^T U>J-LP 

.(25 j%Jj jsLiJi) iy&\ j^b (yiSoJi) ^uxii 



fi . . ć fi 

4_v^L>- T ^ł± 2_^) ^JLp l_v2J I wL>r^J 

■ C3bJ dJJiSj Fc-S o*>L- u-jj Jij (TCR) T T- Cells- Receptors 


4^Lua]( 











^-g-Lw<d \ 


*L*Jl 


B A^jLli — 2 

olij?r ^_lp '^- >r ^i^ ^dJl (3 ^JjbLdJl %15-5 

Jl (t—ijj Surface Immunoglobulin (SIg) V fcŁ ^ 2 -^' 4_^pldl oLJ^UJl 
3^->dJl ^J-P 0 -Xj^ .1 ^J_P ^Lll I d^Lp^o^- 

^-Ip d_v2JdJ*l dj>dj L»JdP ,j_>-l 3>i a-jpLlLI oLuJjjjJjJI ^j-a Ciy*-* ^jdS {j~* 

Aj\j1p~\j 4_J^*Jl ^£JUjj 4_JiL) £ .y£ 4_J^ju 4_J_o»P óJ-^- duL-il 4«JiLl 

L>^jl-| 3 ,} 4_jL^jJl (3 ‘doLJl 3 j_>dJj a-JLJ| Lj^A-^-ł L 4 2jJl£ a & *^>\\ oJ-aj 4_J_i-l 


. jl Aj^ygll 


O^T (4_*pLlL| d-* ld»J)^lxJl 4 _jJ 1_J| ^lg o* 1 ^-Lp d_?>r^j 

d^P JULi* ... C3dj CD21j CD20j CD19 Jd* cS^Sfl o^LidJ.! 

.(26 4»v«j*!AJi ji 4 jjj_v2-Li l^jLi 3 } LJt aJj^ 



♦* ♦ ♦» * k » 


u... 

: ® 

n 

dlUllI JjilLuid 

♦* ♦» *** 


łjk* ijJaZ*u ftll yl£jj 


ęr»Ja** 

lUalLudl ufijd (jdbiLi iJjjdj 

iJUlj 4 JUI LitóJI óiŁa*<«^ ijtj J)jóJ1 : (26) JJCiJI 


Plasma cells daj^Lil jl 4jj>«aAil - ą 

jljj) aj^U • •/»" lL~>>- (Jj->ti!l Jjt; 5_JLJl 4 _jjIjł^JJI 

,ę»jJl j d-_dj 













4 -*Ji dl^Ś* jjaSlUl iL~oSj' 


Natural Ki ller cells (NK) AjauJaJl aJuISlSI L£taJI - J 

^_xd£ A_d» A_j>rU O—*-Uj ^J_Jl J-J>rjj 4_*^j Ojl-U" A_jjLLL Lj*)L>- ^_&J 

4^-j^>Jj L>*>U0 JJl* SjUS"U!~l*S/ oL* L£>U~I .Immunologie stimulus 

(_£I ^3!jlj! d^ 1 _Pj-oJ?tłJ* ^&J A^jjjJl L^U-lj d->L-*» jj^ułJL 

.X L*)L>- Jd* (MHC) AitLl .Sj^rj L^^Lp- ę%^*rU Ol ^**lgd*o Ul 
Granular leukocytes An^alt fL^nll L^UJl — A 

4-v_^ł*UL|j (Neutrophyles o^J_*Jl) A_Jjd*il ^LoUl L/}U-I l5 _Ap J-ddOJ 
L£>Ul (Basophyles oL^Sfl) V^U>Sl'j (Eiosinophyles 0 U 2 J-!) 

4j5r K _^vJ'yi Lj^A^- <0h L* 4_?^-jL>- 4_jj»w\J| JJLdS Ol ^-Lp 1 flJl L-i 

^ j; 

.c-^L^-lS^I aUo-P Jj L>-^» jj)J^ cAjlll>s_L! 

j! ^l-dO^L A_jLIJca C^—jLS^li| A_v^lp-j A_o^*Jl d^l^-^Ur! A_o-x.io d4^~L_*J! j»j_£j 

. A_OwO.lL! j*ć>\sS' 

jl^iLj OJ—I^J A^_^o^l j^^rlU ^Jdil ^-jl^Jrl ^Jd3 213 d^L-Ls-U-ł A_jLO?j LO 

.A^j^rj^l A*Lo^*Jl jjj^ LfcS"" J^wjl^rl oOi <0»L>*J! UL yś- 

Fc-S' o%-łd^» Mast cells a^oJI O^LLlj d^-Sfl O^LL 1 ^lp j_*-jj 
I jjfc ówi> liii ol-LO^I aO_& ^lU^I ^J^dcvo Ul ^jcC IgE LudJl ^lJ-L^*)LS 

^Ij-^j j^^li^Ul jl^ij ^Jp oJjł y^~ Uli caj>tjJ» <3^0* Cx^ ^U"*^! 

.A ti ^»rj'yi Liś-Ll <lpj» l 9yp~ ULiJ U iSj >~I 


L ^cLoJf jl^tlf LMj> ęduj ^Ac OLuof^J 1^ oMJwcJf — LjIj 

Oj_iU 4 _OlJlj 4 _O lii! 4_ jjLloJJI 4_ s^U-J 4 _jjLlUJI I_jjl_ C ę.1 _Lj I 

C L^-*Q.xj ^jp lj^LA-1 J^P l^^UL^jJ ^^ Jl A-uO^ aSO 1 d^l-Pj-o^r! L^-j L?^Ap 


A^Jiudl 







\ ^ X g- L> _ o \— o \ 

o 1 Sjjs^aJ' j^’"^' *V^' jj^JlJl it—*Sl' 


1-L^- j»L* Li li. SiLL^I L*>U-I s-Li oLc^lj ŁJL^SŚJl sjj&ję*J ^fJJJJ 

! 0*)LJil~J*l oJjfcj o^J^j ‘W?L>- doli do Lp^o-o-^t L»*)LiM o3_& 

.Clusters of differentiation (CD)yLOi oJLp oL^ 
Major Histocompatibility Complex jd^Jł jślyJł oiJi^ 

.(MHC) 


Clusters of differentiation (CD) JjUUI JjŚUg dil&jAa-a - ~\ 

Stern celi 4—pj_?>r aJj>- ^y» 4«oLJl jl 4-0 LJl ajjLLJJI s.1^» ajjIjLJJI Ij^AJ-I LJujj 
L^ajU^ ^j_aj jJl Maturę celi 4_*JLJl 4-JiLl J>! j-£j 

4_ą_^vjJlj LO ^ o—Jl jl 4_J^Jl 3 ^JLj A—oL iiI Lj^\j>łJJ 4_jjjJj»-lll J^j>“ljj*l ^)S\_du 

^Aj 3 4-o 1_Ji lo*)łj>tJJ 

4_P^o^- l$^lj 4-0 l—o—S\Jl doLp^-o-il $.Lol lo^Li-l » ^_lp j-^ig-* 

of yLdil dJLp l^J-p jlig' Clusters ^pjóup oL*^4 l5 1p 4j^LJ| do Loj^Jl 
4J^» ^Lkd^lj (CD) >o»j differentiation Clusters 

CD 3j CD 2 L^» 1—«L5jl cd-Jg.p' 4_A-li^- ^IjJl L^d* Jo^rjj cwdiLi^Jl dd_i iJl 

.CD 8j CD 4j 

^cig-^ ^-Lp dO^^Ljłd^^S"" i_Jl_*Jl (3 doL^-^Jl CoLpj-ojJri o3_k ó)i *^rj -LaJ 

ob^J 4oJj>r o_^-j-^0 CD2 J-& L$LdslS”l dol_P^-oirl o3_& (Jjlj 4jjLfi_oJJl lo*}Li-l 
( jÓ2oti ^_Lp o-ijjjM lo^^Lo* 1 ^yoL^ojl Lć 4 jjLL>JJ| lo*)LiLl ę.l^i-1 

L$Jp yi jJl Ol J-grjj c(Rosette) l ^1p 4 jjIoLJJI L^Lił-l 

4—oLJl 4 _jjL<LoJJ 1 Lj*)li-I « ^y2jjj V jJ 4—oLJl 

lo^U-1 do*)LJLd^« »»l LgJp ^j-Ligi lj^Lji-1 dJjŁ ^Lp o*)LJLd*^ Oi-i3 (3 c——^^Jl 

Lii o5-h dJ-^ Receptor of sheep RBCs SRBC 


AAL^ii 







^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

SjjsŚJjl *V^' jjsS^Jl ils-oSl' 

d^ b c -(a C^D ^jjtad3l wd^sl-Lf' l ^ ■ 1 ^ ^ 1 Ig a^^_^*JI d^l O - ^ a— 

CD y>tad3l wL-^Llp djl—t-^o-^ ^j_/« (d>L p^k^t i j—*—^CJdS"1 ^ cCD2 

: W^lj 

oijyssjJl J^jkj L^_lp o*-ita\U T aJ^JJ A-tata^ytSŚJl 4 j^IjJ| '. CD2 

.(«_jj^>tU ę.l^J-1 djbjSŚJl 

T L_j!5Ui) a_.l*)l ajj _sidJ.! aiLi;_J.I _ 2 > a_ l ^a j : CD3 

.T-Cell antigen receptor 
^UJl ^i_*aJl J_. j_»ljJl oU_2*l aLid^r J_*jj : CD4 

.(MHC II) 

JjSfl —d=J' {J-* ji-j^Jl j-iljsJl oLi*i aLid^jf J^j- : CD8 

. ((MHC I 

Ja 4_dJl a_«_jr sjCilS" J^«j<j aJl B7 óchjjv^ AlJLd^^S”"; CD28 

l ** j 1 2.. 11 1_xJ I dll»4 l^j l_J I 

(J,} (CD) JjLoJlil Jw^LlP oLow«^Jj 0*)L-£L«-*J*1 ^^jŁj 

.CD4 J CD3 J CD2 l^k- Jbyjj : T- helper SapLJ.! ybJl bytaU 
CybCU a^Ul LiL>-l : T- suppressor aJajJ.1 jl ajulSOl a_Jb)l L>yU4 

.CD8j CD3j CD2 obLłuJ.! L^Lpj Cytotoxic (Tc) 

^4 cj C^jjLc j_3lj L^cJg^. ^-Ip ćJ-Lo*^ <Lj LJl L*l 

JJLdJ.1 Jl aiL^I CD21 j CD20j CD19 flijSfl oJapf jl»j aj/LJ! oLj^I 

■ IgMJl jASsj jjjaljLl 

cC3d a 4>4»3*1 ^„.- ,'? ^ I dJ1 - a '.i 2.1 b* 2.1 ta t- - j b4 

... Cl cC3b cC4b 














*Ljdl dl^Ś* jjaSlUl iL~oSj' 


jjj£J! ^■yytti jjaljUl CilJAiua — ui 

Major Histocompatibility Complex (MHC) 

lj_ft yS ( jjl ■ u\s .ża? .-li 4 s-y^p; ÓL^o| (_$l ( ^Lp 

^ *sj 1 ■ "->1-1 .^7.-1' e~L_& ^jp 3 ^ ''^ ~j C4_**ojj ę. I .^C-l yS* ■" - - *>- C Gj^-P ^j_p 

ę.1 Ol—JjSsJl _yil^a ^Jj-Jl MHC JJ— «S\Jl Jj—jlyJl Ci-LjL>ta 

■ Humań Leukocytes Antigen (HLA) yl~Ą' 

^jJLp -L >ryi ( JjJl ya AS-y^P: Jf-Jjk’ yP olU .żj"...ll ej_* jL^o^l ójJ 

eJ_i ol—JyU eJ_A j—fty JL~*ą>- 6 ę* 8} •/>'! y-a y .^all ^j^jjl y_a Sy*—P 3 OtLli 

IAI-L?j oCyll ejjs> ya yxpy«_^ (_gl yJgjc ^2>5 _ji Jlf". ż»■■ -j 

eJjJji olyjll eijisj .^1 y 6 y-^ 2 -^ (_s^P lS ^-P y 6 y-^2-!ł ,^-P 

tyj-J^I y> J-S"" y* ^-Sy JjT lp eJ^S-lj 4_Jya Óy y24>ŁjJl ySŚJj £yjl 
ii -yy £*y J^" L ^- p (3^'j yjjy y yTl ( *^ą jf jSÓ: ^ JliUj 

li J_yj yjl oLyjjJl £cUj (_jl (4SjA_jUa e.>L_^) e^L_^Jl (J^Lstla Cgl-yll ej_& yyj 

^j-Ip 3 ! HLA Ląjyy 12 jlJ-Ji-C ^ .y j! i y>e_Ji Ji"^Jgs cLy^l oLyil 

.(j^Jt-^Jl ya JT ^^ip (3li]l ^Slya ^ip 3 _j ou^jl ^Sly 

_jl (MHC-I) JjSlI >_i— ( ys i —Jl jlLg u_?rjj 

y-Jj óJU £-śy L>-g-u; -^yj c(HLA-II) jl (MHC-II) 3 ^' *-ju<aJl_j i(HLA-I) 
LpLa 4_alil ^j-a J_jJj«Jl UL® cSj-^ . (MHC-III) ■_ A ]| L)Lg-l 

yiiaj oluSyyJ! ya jLS^a LT yLJJl yjlj TNF pjJJ yti.! J^l*Jl 

■ C4 j C2 U» 5^a 


a-vLxtt 









-L*Jl JL^4 jjaSjJl iL~oSj' 


jjjSJI JjaljjJI ,Vfl »a liua jl Uu/i — 1 

.* (HLA-1) jf (MHC-I) Jj9l U«aJI ~1~1 

clAó*>lij Jl-ŁC cstj-Jt Oli j-lp 4^>j-?rj-a 

C=22, ) Polymorphic JlSLif ~UAi—* JoJ» HLA-C, HLA-B, HLA-A 

.(B=52,A=24 


. U* umJ \ *AjŁX^4 ^*^<4 (JjM ł , Q i I i J łJLu 

43 L^jj La) f 

,3 — LśJij ^2 — LśJlj $1 — LiJi ; qs*x£- j^Ll* óM .OjJLj-LS" 

12 1_^3^ 3_§\I w\, *L j^~~^ ^" ||1 ^ 1 ^ 1 ^^^ a«L*v«wLvvJ i 

. Laj ^ąJL b4 ^ I I^^LS" 


! 4_aii^- j^Ll* £pl JjM ^a^Jl L^S" 

\^ć>j I J5s-dcJ c2 — LśJlj 1 — LiJl j^L?Lla ! *L^*Jl Jsajj 4j2,L;^ <8> 

1—LaJl ^j_^» MS" ć)*y^ LiJl ójjJ-i- ć)Ljlj^» l)L^S"L( jlj|j^>r 4 J 3 ^ Liu 

w\_jlJ| £_ 3 ^i> .Liii l)jj-L>-j ^pLj 3 -^* *waJLj 2-LiJlj 

[r^j o-L& 4_*^4l 10 8 y^ 






oJ_p w\_j>-I j 4 gl?;Ll oj —a Obi I 

. <_»4 1 <-L*^«3 1 3 1 


L£b ^-L-łIj c3-U)I o^LSj ! ^pLl^J! a^jLJL^ <laIs^o 

3,bbbj 4_^l_Ml oLjLJ! ^J_p CD8 4j_Jb^MJ L^Mp ‘■—^^-* 2 ^ ^Jl 4 gb;Ll 

25 y* ojLp j*£* J^A^t 4 ..a1 q\a 

& 

.(yj\j>-\ $.LiJjl ys* Lj jJsj 












j jjsSjJ! iL-oSl' 


^jjc3 aJL-^ZoL-jL^ oli l_jw*l l_v2^- 30 ’ la—»>i^j^i»»>JI ri „flila ,;o 

.(27j£iJl) bii-i 


: (HLA-Il) j( (MHC-Il) ^jW lAupII ~2~1 

^ 1 3 4* . ^ 1 i ^4 -L^«-L^*j i ^ 

; ^a 4jaJj^ j^lalAa £pl viJ-ta*.j cij^Jb jJ-b"" 28 bj <LL»J_^aj jyilb 

. 1 — lijj 1 — LaJl ( j^Lb^a JlpLśj ; AęuJl Jsjj aaIłł# 

' ^2xSj t2 — LljJJ 2-liJl Jj-a OlJbjj : ^Lj' jJjjjJUJJ i^Liw« Sikia 

oJ-pL-aAl oLJbJl ^_Ip CD4 4_I_JL^*JJ L^_J_p e_3 j-*c3 ( jJl a-aJ^jlLI l_j£b 

4-2lJ1j 4jź> l_2u>» : U—ii^tajs—Jl 4 flb^j yP JJLll 4jJa^» 

.(27) jł-2j J^2iJl Jj^l OUazJl j^gStŁjaaalJl -łJUl 



MHC I 


NH2 NH2 



MHC II 


.^gjUJI tb<aa!l ją*X3l j^g^oAJI J^ŚI^JI iAŁwi (27) JJCiJI 


4laAu^]| 




















AjJl dl^Ś* jjaSlUl iL~oSj' 


HLA-DP, ó*>li; (j^LiJ! i_ a .,, ■? Sl i jj> jjit^xJł j2L*^« 

DP=6, DQ=9, ) śj_;J^ j-«y^ HLA-DQ, HLA-DR 

b^U-lj macrophage oL*JUl ^tlg ^ls> ol-u^aAl ai_* t(DR=20 

. (APC) Ol^-Lad^JJ A_L?jl*Jl \jy^\ ^y2juj 4L> JU j»l <LoLJl lo^LżMj 4-ol_Jl 

^ jjaijsii c *\ s & xj * 4 -± a &\ — 2 

CoLoLJl (jl_$ <Ł-L>łJLa jypj A_JjL| s-LdJu A-J^j^a MHC flJtLl oL-SjJ^r l)I L_c 
J jl*-Ll 4 _L>^Ia ^J-P c_ 3^odjl ^ tliło j L^-*a JJL*-oJ_S A^j\jt]\ A-JóM J^jj 4-wLj^P Jj AaJj>łL«-*o 
^^■Lp A—*pt^Ll A^-L^»xJł ^_Cą, * 1 ^^ 4—| ^ 1 ^dl^lil c-0 1 *-^-<1x1*^ . <wOl.-L- 

.MHC ^y^y. 4-0 L*J I L ^ Ij2-oJJ I 4.1? 1_a-^^j do I ^.I^L I 


do I^J_p ^_3 ^_*jlII dli AS" CD4 Jh/^ 5 fl-^pL-vJ*l A-Jlill L*AiLł 

^Jp L£lwLLod..*-A ^j&jjtjj AodtJl lo^Aó^-l L^-*a JaLjCj d~o>- C|*-oł^Arl ^Jd» 4-o>rjUt-ł 

aJU* jl cMHC-II JL^-j lii VI ^>Jl Uu* Vj MHC-II j' £* 

lo^U-l ^-Lp ^J-^jAl JujffS«A\ ^Jp L-3 jJcJ| ^Jp -L<d*J ^»Lp 4o>r^J oJpL-*Al A-o liii LV-^I 

. LV-^I owLł ^Jp (dolJJl) diL*_Ll doldoj^j ^ja ^lill cJu^ąJl J-b2d-v-<JJ AaJJlLI 

j\_*^J| ^^rc-oł-^jJl JJL*_tl doljLoj^j £a JjiljlSb J-^2JL-J*I ^1 p L-iyClU 4prLA-l oJjfc (jl 

.MHC -tojiJ <3lAil 


cjIwLv2j^-vJ.I l5 1p c_3j_jcJ| CD8 ^jp Lj*)L>tii aaL-*J| a-o liii IjVóM ^**lg*.«*u 
^_a j^ljill 4 aL^vJI A-oliSl loVtA-l MIHC-I jlj-^ cpJLS^ lii, 

LjV-^“! ^J-JÓ2j jjl AaI_^-vJ| AwOliii lo*)\ji-l óLi IJ-SCjŁj J_A?lL| ^j_a JjVI Oi-y^Jl oLuJjjj 
Lo2jI jl La ^ijj^-jsJl 4 _j>t-j-o-^- A_Jj>- oL^jjyiSlj A_?r^-o^>ei.l 

. dO LwJ^jJ I /jA I 


AAL^ii 









\ ^ X g- L> _o \—o \ 

^Lo 1 SjjsSjJl jjsSjJ' ilg-oSl' 

Js—liĄ dJJij LJj>- 0 oLJlj-p- Jj5^JL^4>b A_Ł2 j>-*)UJ o0_& C*0-Lj>- 

y _* Jj^yi c_Jj_y^JJ 4_L»UL| Lj*)1^>cJJ 4_^1_w*Jl 4_^LxJl Lj^jblj _ ) 4—>ry<J£- l_J*}b>- 

A^rj^>0*l b^OM ^J.13 j»J_P A-Jil^aj 4 jlIi>s_L1 oLlJjjJI 

bj*)bbl „-o A_b„oCol ^_1_P 4-3 j_sCj *y A-o liii lo*)bM Ol -Łś-^-^^bj 

C4^bJLLc*s-« £-* ^J-pbŚJo ^1 A-L>łJlL| C^lJ- s^2^w*J*I ^_1p l3j-jcJ| A-o l_Jl b*)bbl L>-Lo 

.^pbJ*l 

Aj^UaII AjU1uiV) J&LA JjJ — 3 

.il-Lyb^l 0j-^-> Ll&j ol-LO^I jt—w*«Jrl Jo>-0 ^-oljJrl ,j^2_*j JJ_^o 

Jj>-0 Jl>-JJ *)j L^l V} ^Ł^Jl AilSsJ Jwy^JJ ^wlSb 


: (jjjjh* <j*4 aJJj^s (jĄj LóLLJ) Jlh g aHI uŁJ&J 4jJI ćJUa 

lo*)b>- vi)-\_3 A_Lot* bj*)b>- 01 ^1 L« 4 _JLj j&j ^pl_xi.l jL^jbl A_^jJ 

.£Łojb| ^jjJJJ Aj>rj^J>ti»l b*)bb| ^ip l3 yCJ A_v^L>- 

; ^y/ ^i// 

Jj_$lj0l -UL*.^ ^JJLj : C^rt-^l JLi AJLol* Io^^jP Olo ^pOuLl jL^oM A-«Jj 
( ol^L^lo (0,1, Jj_>ł 15 Ij^rsJo 0-LLP) ol^Llo ry» (li-LO) L*l?3 MHC 

. A*ljb| 

oIwLajc^ cMHC I, MHC II L>-S^ 0bLy2 aJ ^>*^*01 jjil^Jl jJL*^ 

^UJl oOjj?r wL?rl^J LoJLj 4_jlS^ j*—*oM LJ*)b>- gjg.^> ^JLp i_fl-ygJl 

.. lg.A3 ^pLil jL^obl b*>b>- ^ip 

a3-LJj jl -Ljio aJj>-Iw\j J^jIjo cj^o-p ^jJ_>-I MHC -LaaJ.1 ę^kSy>? <g> 

c—Jjjdl -LjlJl ^5^5 . ■ IgJi3 Aj 0Ć|j J-Ajtll ^^r >r C(J^ojjJ 

. 4^ryoJ£- A-O^jLp A-JiLj Ob ^p0i»l jL^jbl A_Uj 


*LaJLuaII 











-L*Jl JL^A jjaSjJl iL~oSj' 


; 4-ulHl SjhśJI 

. A-c^^Jl LJ 1 J-^-w^Ll ^ ^ I C j-Q«-v^.O ^ 

^J,l ^J_v^2J AjlŚ c(*}LL« A-JiM L^i ,Jo>-.Aj S ^ 4 J.1P 

A_Jj>-|jJl A^-_JuJl ^ijLdJl qAJ& a }t\ CC-3j_Jć ^Ifl-flj iJLL&j Ajj-liM ajLygoJl 

.aJóU <j A-J^*>Ul 

l^Ji-i^Jl ^*ła_*^jJ| Jj_$ljl!l .-lJL*-« *JL} A_Jj>-|jJl A-J^^LS\ A^L_JlJ| 

oJ_a .4__Lj12J| a-^^I L 5 -^ p mhc I Jj*^S 

. AjLLjuj c_-Oj*Jl wLJLJl J-!>LJ| 

A_JjL| ^L?„,u wUl^Jl 42r^l)l A-J_P l)Li w\JL*-oJJ AJ«oOtjl 0jjŁ 

. L^_>s_Llw^ ^Lp ycJ 

oJjfc ^ oLotlSl oJjfcj A_L>-IJj JwJlJIj JJl*_Ll ^J-P fi^jl_P A*olj aJ_>- lJ^Cj 1 ^ 
jJL*.LIj J^j^j (_£JJl CD8 aL^IJ-I Tc aJjULSI jl 4_^L_vJl oLoliSl aJLM 

p_£j ^J^-JuJl) c-ojiJl wLjlJ! l 5 -Lp J,Ix)Ij jjc jj MHC I Jj^I cJwzJl <j^ 

.(28 

A»JiL-| wL^? <Upl_L« AjI_??łL^I wLJlJIj JJLstilo CD8 Oli A-o Liii J^Ljjl aJ-o-P A_JO ☆ 

*_LC JtJbj Ao>r^->ti*l A_JiL| yjj A-oL-o^S^ l^l^» Cl-wO>- CAj>t^>łL| 

. Lo^Aii— \ t^-o^jJl ^jjyiSl jj[£j 

^j-ow^ awoI^oL-I (*)Ll« J-c*Jl^ Ljloc« IwLybji^^ oL^otLJl c^ioI JL» J5 <^> 

oU^SŚ_a ^iŚL; (j-^ ^/ S ^~ P ~ S-Cbf- yg. jŁ; Ć—3: CA_—kJ»iJl Jjrf-b 0*>Lygj^>- 

.2LU-1 

jJ-jlyJl J_JL*£ JgjljfLj ^1 O v >\_v 2 j^J-I oLlJjjJ bJ—Slłb 

4_wC" v >bJl 4S\-_jb! ^j-/a 4_jUjp>r ^prbi> (1)1 J_Jt) MHC II (3^^ '- ° '' 

.o*)L^2j^L| ^1 aJL^-IjJI 












4-*Ji dl^Ś* jjaSlUl ihooSl' 


-Lńjt^a O Li J—Jujl (Jj^I ■_ ° •?* )l ^j- 4 wLŚ*ll ^_Ip 

.J_s <2J L«J_LP J 2 _ai J_oJŁJJ C(_£jJ_^ (J_^ ^^ ^LjJl O*_ 

4_^lSŃJl 4_L^vJ^Jl ^ .,^a^T CU-^ olwL^lo L^J_>-lwL) ^jJl CJ^A_vi2jj^-l 

. Ai^Lvi2J wLJLj <^\j (JJL*_U 

j oJ_pL-«_Ll oLjLJI c 4_Jii-l ^1 wLjuJl JJLjlU <8> 

a_; ^1 _iJl Ul _*aJl j_ LS _Ip CD4 _-J. 2 _L.U-1 Th 

.(28 j»ij J^2iJl) 

| S Jtluu ol^jll 

CD8 aIjII ufó tą li 

■S 


5 j 


C CDS nuy 

\ i '^Oijjljil AilaJi 

UiT ’, 




£“ 4'lojjjuj 


W 



MMC I 

_/ ‘ 

J& 

* ' ; 

. A 

jaa-w* 



Jtb> ęauWj. jjftj 
MMC I jamII 

3 . iiiUII WU| 4£iJ3| 

MHC I ^ŁjLi^j OL wv —tJl ^jC : (28) |^ij JOłJI 

MHC II aJ^Lj^j 4^o^j’j5s)l Ol j O l^oJI 

cCD8 oUL" j JU-I jj* UTb^śLl CD4J łJL.U-1 oUlsJl Jó: ^ 

; ^a CD4-! aL»L4-I o>LjIx)I ^y> óIp^j Laj c-OuJJ a_OjL*J| aJ^M JaóO Lć)^ 


A-yft^h 

















^-g-Lw<d \ 


A-*Jl JLd jjaSlUl iL~oSj' 


JjsMj J L^i b$JlP jb ‘tsr^^dl ob^JtbJl 4_»^j Tli 1 buL^jJl 5_jjLj b^jb*- 

. L^^A_v2j^>- 

0 j_jŁ ^Jo ^11 oLjUI A-Jpli 4_j>r^J Th 2 Ow\_pLw^» 4_»olJ L>*)^_>- 

CD4 -Jl oi^LiLs oj . d-JjbJjlj j>Jl ol—oLJl J *yi 

. jL AjlIi^- ^Jp\y\j { jia. Jjll 4jL^V jwb ^/1 (J^A L^^Jl 

■< *! 0^ 1 j .o. $ C^JlajŁa_a»*2*Ij «.A <,i^ * a .»* Ll l * 1 4 * PLa.L| Aj I ę. «A_j 

l)I 4-44-1 dljJ ^_Lp dJ-pLw*J*l jl aJjULSI \-£\jjjs>r oLJliSl LaoIJ-a/?! oLAJl 

. ^]_P J^jly ĆJjJ^: £-Lj 

1"? < ^ws <.»1 4—2.4*1 ę. 1 *. 1a.P ^ Pr bJ l ■< ^|uaJ 2.«^—i*2»l ^^ —l a,^ * a aa Ll 4^ l a 1 ^JwLj 

siL^b oLc^^l a4_& ^j_JL> ć_^- ca_-A 4I J^-ta Kinases oljLd^Jl oUyl 

^_S"" 4-JjsńJJ (^1 C L^IaIpIŚ J-jJj l_£ A_a14-I dJ LdjjjJl d^Lś-^^jśJI 

. Ldj^ ^«<dj 

oLJUil ^Lp CD 8 JIj CD4JI (_£j_ 14! ę.l_djjl d^ LdJj )jj ^_J_p 4_ld» ISj 
oLŁ^j-aJl AJljb ^jfcL^o (^JJl CD 45 Ai coLuUl ^^Ip CD194łj 

. L^dlpli U? 4 aJ 4~I Jj ajljł^ d^LJjjj 
c 1 —o ^^5" djbjljLoJJ £.ll 2 _pb bfcw\j>-jJ djljldSsJl d^byl V 

‘do-jT OjLtib c3j_JUJ d-sl 2 d-vw<JJ A_v^)ljj! 1 _^_^vo 2 j L^d_v^ 4_jlj 

.Costimulary ^ddJl 

a_v?jLjJ! a_jJLJ| A_?r-j^»j>c_Ll doLJl AjJJgJ (jJJl cB 7 0 yyj^\ 

B 7 ^/V—I 1 "? < . a_^«J I a .<>.<£ l -o** 1 1 ? .<.*> ^ Ip o^aima^* 1 * l a.o«^sj b_d 1 wd^AAM^l] 

Sjld^l cJdJldu dJLh -li A-ollSl óJ j wUPj VLS! ^Uii CD28 

. l?-dwJ (_^wUl J-^^I cL^>ci 2 -^' MHC b_A-5L>r wdl 2 jd^ll J^Ljjl 

A—Aj^LsJl 4 _JjLl J k _3 B7 (^ 5 -^ cdjIjl_d^sJI d^Lj^jj 


. i ^ Q ) w\. A,^ A A AA^»jj 











-L*J' JL Jz jjsSlUl iL-oSl' 


0 f 


lj^ bł-^U l_3 c<*—^a_il 3 l * m ~^t^3 ^-abl ^Lłjłj 

t Ja_Jo" v A_^iil 4_*J Sji_A^l SJbu ^ j_)l a_Oolb 4_kj>l 

.(29 |»ij j^aji) 


iLi^^Ubłl) 


O 


*LloJL_j 


ijiwi 


J4i_2| 

MHC 


j!jV' 


r- tt o 


■■ * 

iiiiiSi % GD28 

& 2 B Łli 


V 


(iiiU) *^1 j A^li 


♦♦** ♦* 


•(Akia iUlS ^ iK 


B7+ s ■ ^ ■■ ■ ■■ ■ 1 

B7 



I 


Ife JjLłJJ /LliUjl J-ci 



oia ia f kuOj’ <uaai Sjiayi (29) ^coi 


4^iua]( 














J-jJl JL*-£ 


f lua&Sft Jaj ^ JjSljSit 4 j-aA1 — 4 

Transplantation 

LftJLiij gA-ug-P^ 1 ^JJ A_L>^P L«L& ol.-X_A*>» c_^-*Jj 

*Jlj_lSl (jA_j ^iJalll l)^_£oj J^Ualll (Jj L^l^l J_>-1 jj <ja_j 

Jjbs- ÓLJIp 2LŁŁLI 

j^Jo dJJjLS ijryi A_jljJśJl A_?r^y^Ljii^lj JJłj 

JJLj (j\ J^LoJ. 1) jt-jJaJlj JJL5) LJb 

L Ju^-do aJ y3 ^JL> ^j\AjLL>.L* ^1 LÓjj^ jw2>t^ 

J^-Aj) A_pLlL| iSj-•** (i j- J> LoJb ^y23>j±3 jjLsliLI jl ^-*L>Jl L«! Cd^l_P 

. ^ ^j\J 

J_Aj *>lL» (j g-L^Pl <j\j pJo (_£wiJl L5 -Li'yi jl ^5^' <j 

.A^Pjj J->łXJ ji L« j 2 *-^ jL*Jl A-J^sJl 

Oj-SCj jl (^jjji.1 ^jJrl) *lg ll jl Graft L^^Sl J^aJ J^-l 

. J^MS A_A$I Jjil^Jl 

jiljiJl jlb""J^J HLA ju^j jbx>-l j%-xj ^JJJJ 

. I^uj <L^u^xJl eJLS" b»lj 

Lj*^LM cj!/^ o. ,>:ll A_jjJji“l a_p LU J^pLaJ ^JLp ^u*Jl 
j»j_AJ 4__*j^P cUJ--s!ł1wJ* A_L»bi*-l A^rt—^J^I l_J *)L>- J_^J? L^JLLUjj HLA ę-L-s^jJl 
.^^^mjJI j^l^Jl j»J_Pj £jj^U dUJu <LpJ^» L^J-X3 j L^is^L^-C 

JlMh&I 1 3 CjIj^) Aj^aI - 5 

CjlwL_A*^i A_Jl_P A^-vJJ ^J-Si\yj ^y2_*J 0^ ^->r^ 

^^ 3 ^ ^J l—<>—I «^L-C ^ <<n<iil Lp w\_p1_»-«j d<-\_& i^j~^ 1 -A —b HT, A 

. L ^y2^*xi^i w\JLP 


*LaJLuail 













-L*Jl jjaSjJl iL~oSj' 


(^JJ| Ajjliilj AjLy^^/l ój.-L>- (JLoJj>-I olj^» ^wt*S"" 4 jj^^ 


.^UU HLA V 


: diii l 5 J-^ 4li*^|! ( J^JU (5) jt-S; l5 ^2*jJ 


• <j^.HLA ^sMc : (5) ^9j I 


£jŚp Śjpi. 

HLA a^IwaSI £p 

cPj-4' 

87 

B27 

Jj^LłaH 

56 

DR3 

Jluoll jpbk, jIąJI 

40 

B27 

jljlj "kjiplA 

33 

DR4 / DR3 

(jjlj^Sc .lajJLaJl 

13 

C6 

^LuJl 

4 

B5 

>-'->L‘ <P >* 


*<uc^JI 2 LcLoJf * 4 jL?łLoVI ^ 2 LcL©Jf tAb>dt J^U^f — UJIj 


jl-lua^H CjUjIJIj ljUjUII Jaj JpliU) 


t-iJjiji]) jjjh — 1 

oLolJlj oLjUI Jy> ójL^iil l3LJu^S*1 4_pLJ*I oliLJu^S^I ^J,j! 

^JuaS\_JuJ c-^»-Ls Jjjj .cjI o J-Jl*i*l oLjlJjjJI .-W? 

. jJl ójLscJl iJjŁ 4JI (J y>- <Lo~J 

jO l)I £j\2*amJ 4_*pLj» 4jL?tł 1^1 ólwb>-| £jlć>Z^J ^ IjjJl ijl Ljc« ^ L*Sj 

c. Jg.Jjl ISJ *yi cL&^yi£ ^lx3l 


; A-Jliil j^jL&J-I c^jlj Jij 

JI>IjJl!I ^Lp oLoLJl <-j$y£j Lo-Lu ^1p oLjLJI 





















0 -*Jl dl^Ś* jjsSoJl iL~oSj' 


t_~>il^Jl iJ Js- c~j j*5 ^jJl c. jLJLJI (jyj Jj-^J OjL*J j^Sśj Ol 

.J^U ^J_p jJl 4^pjJl oLoliilj 

l5 _1p 4_9ytfU) oLotJlj (t^—J; Ij-Jl ^_lp 4 _ŚAwJLJI Lo^Aii—\ ^_PjJ (j^_j Ig* ^^Jl 

^MHC II^l^Ji 

C$JJl ^1 jji Jjjl^l)l JJL*j» ^Jp j-*j ^jJl oLoLJl yy* oLollSl ójLsCJ^ 

. Co Lu liii aJ_P y£j 

AJaluLftl] 4-uajlc- t£Lk£ ljUjUII — 2 

_*^j cA-^pUi*! AjI jsrcJC_ł (3 Col—o l-Jl 




U! 


^_Lp wV_a3 \ L^jwVj^ c L^-^łIs-^ ^1p -aJL***^ ^ ^Li! ^j^L* il 

. (^wLSl 1 _^j>cJ^w^ ^J_p (jrJ^j jJjJJ L«Lc 4j^Liw« <upjj ^lwL,j?l ^lxJ| 

A—jJ*^I <■_-_ <^j>- ol^A_4_ s^jLp \^yk>S oL-jUI J_viJJ^LJ Ail_ P^Ij 

: M 

,\jś J^ULl 4jg_J^ll 4_^UJl ^1 p (J^oŁl*^w<fcS^ <LuLJl (jOJJjlp 

.AjJLJI a^UJIj Jo»bLl J^>o dJJi 

J-JLxj» 4_L?L^i^j A-oL jl ^_1_P ^Jpjjo oIwLjlo ^«]gfl7 ^JLjj 

.Th SwIpLJ.! oUi)I L^Lp J>>d MHC II jilyil 

Ig ^;:T (. (aJUJI ojLjó^l^ B7 ^A-o2JL^<JJ 4_*ó?j L*Jl <Lo LJl Jjyij oj^JI ^*_ajoj 

. doJ jjŚjj AjoljJl 
.A-oLJI ^Lp L^Ip LjłjjćLi ^J%Jl 

.(30 j%-^j ^wLs^Jj ^L^aj*>U aJUI .!g^xjj L£ 


A^JLuai! 











dl^Ś* jjaSjJl iL~oSj' 



■ ^ll 




*-*su >y^ 


.oloUf JJi ^ MHC II ^Lo^j ^-c^i ^£*JI otw^awJf ,ji? (30) ^3j J££Jf 


_L?LJjI ! c wLaŻsjl^J.! 4_v^j1_p a-oLJI oLJliSl l?* ^tuJ 

£__* a_jJLJ| ^J^>—s» ^_1p JJ-jj^l)! ~LJL*_£ CD4 

.CD 28 4-olJl j J^-J^J a-JLJI ^3j-^ c^4Jl B7 uyjy. gjLJó^Ij 

4_Jl_iilj oL^S^wcJl U* dJ_pl_-*2»l a-oLJ! oLoLli ^ 0 \]jS' 

JSLóJ!) JLfUl CD40 Jb J*j y . ^ÓJ! (CD40-ligand) CD40 ^ 

.(31 ^ij 


a-yą^tt 











-L*Jl JL Jz jjsSjJ! iL-oSl' 



LjLuIjIj LjliuiuLajl jijp 

<£ 



AijJ 

TCR Auli'1 


{Ud Ukuł 

■/ V ł 


Ji4l (Jąuo 


0B7 EjIm 


a* \" j ' ' '*y j' 

J CD40JI AŁjljk^j 


Ójjllj l)li!l ukil 

A ujj jydiyp+u, 

CD40 u 

( 7 ) 



, l) Jliuai’! jjijj jjlauj LjUjUjI jA£1S 


. ^UeJI j jJI ^gś LjiJUlj óLJUl t yj ^lx*JI: (31) fftlj J££JI 
. OI -u. -u ~.cJJ Ł^jUTOULJI 

CjUjUIL AJajjj-o]) CjlJLublu^l JIa CjUjUIIj ljLjUII (jaj Je-lilii — 3 

j-*j (3 . 0*)l)wL*ljl ^y2_*j 1 _JjŁ 4jŁjL^vJ| 4_J*yI J^I^j 

>\JLxj» jj oLulJl ^JLp L^l4; a,^x-LI c^l oLv?jIp 

. CTR 3 ^ 

^__Lp <-^2j—xSj l)I oLpll^~ ■*•*>! oL-JlJ! (_£.-Lj> 7 L>-J^_J 0—3jJl 

. ».A </? « a *\ Ll ‘i, - ^ ^ i I l < > Ltil l5 _Lp 4 a ,,<?^ J—y^r■•^ a. -v>.L 1 1 w L <Ł 4j 


Aj^Łuaii 






























-L*Jl JL Jz jjsSjJ! iL-oSl' 


^y> j >-1 •iJ_^- ^]p 4_jlJlj SkA .ii:,.[l J^-l ^Jp 3^JbJl j! ÓjSŚj La-Up 

.jt-^JŁAjJ JjL«J5 ^jSŚJ 4-jbJJ fljLi^l 4_Jll!l Lp >.l.^A.-ll L j~ J1J 

jy«_v3 4 _SłXP l_j^>Vii— ę»L^jU^I jj-P 4_^LJl oLJLJI -» fc>». J 

.(32 (*ij JSLiJi) s/li lMp- J52i jJLp 



uli'..ńi.n.vn iudjllll b^iL uliibdl ibjjl 




/i !\ 


uUiUl ^Liil 


[B Celi)) i^Celir 

'O 

/ / \ d „2 




B memory celi 




^-cUJ! jyI 0 IÓUI 3 OLSUH o 3 l*dl (32) JX£JI 

• óLjUU ifcui 'jjcJt C)L wv —tJI 

AJL*J ^UaII uij*J CjUI - LJ 

^Jp Ól cOljJlj dljjJl (jo J-ooojdJ oJJL*y> oUl ^P-LlLI jL^jirl jj _L? JJl! 

^c^-vJ j^JjCLj l)I QM .... cOL*JlJlj cOl^jbLdJl) ^pUbLl 


*LaJLuait 

















A-*Jl dl^Ś* jjaSlUl iL~oSj' 


^~L_il y\J ^_J_P 


oLnsOi ^ ii 


^_ip —i jj_ij 01 J,LjJIjj p(J (j yjj-i *— i^- 

C^' ^P.L^"^-^' iiii-lj 

V ( jJl <U»jlJL» j_^»l yjJjj ć)l L§ip ( j^j 2 JLjj 

^Jpj AjjljJl A-i-l 


! ^j-P olwUl 14 ^plAl jl^i-l J^v ó*)\j ^Ljfc 

.o*)LjJl (<upLil ijLiI b^l^tlł 

.p I^jj a UJT o*>U^wJl ołi ytslt t^AJł <8> 

.5 y UlP 0 *>UL**w<di Ołi <IjU)I l/>taJt 


tf * ^ fi 

jL^i-l c^wjjp L«j ^1 i L« 1 _ajjLc ę.Ljjl JjclJ 01 oLjjLa^JJI ^_1_p 
L^Ip L-Jz^-jCj LĆIj C 4_Jj lp ^I_Xj 4_Ś^lL L^->rlx^- jJjj ^ ^pLlLI 

4^-U ^ Ijjfc . 4_*JLA^j 4_jOrlj c-jjlir oJ_P (J*]Aj>- ^j_>» dJJi O-^ji CjtJjcJlj 
4-A^jiiLlj 4_LjiiSl L^L^*>Lvo (oLJlJl ^_Ip OLi ^^_>-l a-^15 

J^SCjlo c _\ li_& Oli (jLiljj Ij-^r <Ll>Li* LJ^j cL»Ip cL io cLaJI dAJi-Sj 

^j_P 0V) C L^,J?.xj 4jlIx>łL1j aL Lojd.1 j^P *}IjL& IpjJJ 

c-3j_ju j»wLP OLŚ dJ-Ji l^iśJ c(ollirl O^lpj 

. 3 ^jIp olJJl ^lxj ^Ip objL<L>JJl (^1 

c_3j_i-l ; oIwLSl ^pLil jLgJrl li*)^->- oLJT ó*ij .£JIjl& 

L>^\jl-! 4 Js?Lw*j^j J^pLaJI 4-Jli LMi-l c_3LajJ ^J^pLaiSI 4-Jli oLjjL<LoJJ! ^l-^j 

.olSOl 


^Lyull < i\^\\ — 1 

ć>J)j_jL» 4_Jj>- L^l^ Ó 2-*" 4 4_jjlj cijj-JtLl 

aJjU 4_Jj>- jl djj-A- 4 ^lJjp U»J ; .>,»g?i J-v2jL-vjr a-jU ci-Jg-Jjl lij L«l c^L^siJ 
















-L*Jl JL^A jjaSjJl iL~oSj' 


l)I ^£-*j Ijjkj cOj-Ll djjLoJL>» j\_p 4_Jj>- lij L«l . (ULL-* j ^^~) 

jjLoJjj o^-o-i^ c^lwiJl cj 1 Jl-^.^ lij L^»Ljj 1_ajj Lc ęl_jj 1 4_jjl_i_oJJl 

.J^liiSl oli b^U-l Js 2 -Si 


A-ollSl 4 jj1jL<JJ| Lj^iM jJĆj (^*>Ajjot ygll oJ_*Jl <3 ę-Lljli 

ojl tf ojl « £ 

A_Jj (JJLj^ AjI i J-Owjjl Jj £ł1«J ^ 1 *—*«Jrl oL^rllj l)V j%— oL>rLxj 

.(33 aJL>jJ| b*)liLl a]o^\jj 



0L0U jjli ^j_P L£ ^ olwUl c^L>rlij ^jÓ 2 *j i]Uj& 

.AJliJl aJL*jł!| jjAlP cCjIJlU 1jjJj£ olJdJ <L. 


LajI j IjIa^I AjjI j CjUjIiaIII jIa^I — 2 


ojL^^I : Ijl*_» jj* Lo^L^-JL bó ^j, cjLjLJI .W-JuJ V 
^_Lp CD28 J^LJ)I AJliSl 6jLź>y\ L*l cLoj LśJl J^Lj^I 


. J ■./?«. .*-<JJ A_*/?jl*Jl 4«clj>“l ^i_P ^3^^/ B7 A-O Liii ^ 


*LaJLuail 















A-*Jl JLó- jjaSlUl iL~oSj' 


4_ajLJ l _Ll_jjL ^j_S\Jj coLoUl ^j-g— a-LU oLu<>-S\j 37 

^JLp CD28 a_oLJI ^j_>» l£-^ B7 jl^il ^jo* -L»jj (J_L 2 .ll) 

.oLolJl wIjJjlp L.i;:! aJ liii ojLi^l LJJjj golili 


L^l$ ^IS jJ^L* C-JpLij j \ cJ^-J^I lij Aj?»s_L?lJl j^P AollSl L*}Li--l jlś Ljł 
^-IL ^J_p lij Aj5rs_^?lJl oLjLlJJI L«l (^Lj-«^uJl oiJoLl) JJsLjj 

J^3 w\_*j L^i L^jij (a-IL^c*) aJo»L>- ^JLJ L£lś a_J liii djL*i^l j^Lj olLJl 

.(29 ^ij jsCjJi J&\) oUJUi 

MJaLuijj Jp linii AjjI j AjjU-aIII t£L^il uitftj) — 3 

. 4jolS\Jl b*)liLb o_lJL» jl ^iLJ j^SClj jjLjJj ^j_pLiiil a-o li L*}bLl 01 ^1 











-L*Jl JLd jjaSjJl iL~oSj' 



dii ^ ^ o~i n»ll 

** -—*y ♦♦ 

Cytokines 


4^c^ldLl I y^" .^Lo^jaJI 4^^jd® t^j o* Lw*S^dot-vJ I 

4_^l d^L . A-opldLl Aj Lrddo ^ I 4 _^?L>-j 4_Jj>-L AjjJj>- OLo.J^do.5^ A-opLil l j*)LM 

• L^-^lj ^>rjJ^Jl ^J-*J2-ll JłjJ Jsdo^" AjjJ j ^> 

,(_£^Jl olwL?-j jyiJj ■ OU 5 SjPj'<Jl 

.Tłl sJ-f-Ld.1 oLJL)l 4 ^L>-j al? Tł j-l oLJliil ( Jl~j ■ L^Ld^Łodil 

IL_> Li oLL^dl jdśd p—L ^ 5 -^j :Interleukin < 8 > 

t - f t 

. Llijl -L*j* 

OU^fjJyyaJt Ol ^p\^> — Vjl 

^ * C A*o*o*s^^\il^ A <* <<!•? il A_PLii L*>U0 * <m0 ^ LaS^c*—owJI ^ŁoJ 

wbi^yi i&ji^ii oi V} c A-o L^ii^yij a^lIi JjuOi j j+Jajj 

dj Ld>r ^ł-^o a1?L^>^j l_4^A_L_^ I I_l_oj c cj LL^d_^Jl ^-Ip Oj-i*- ^ <8> 

.Aj»rlji-I (*_^o*o>- djLL^d^ ^-tdl cii łi-^J CdLii Sjyj23 ®^J^lj>r 

. L^Aji—\ L>Lćl aJ_p Ju-3 ^j^S^dcOl J»?*~lj -Lc Jj-<2j 01 


O^LjJl oijŁj cA_02jL LgJjc£ l_£ aJ^I dJ^ li-l (3 oldS^dcJl LiidiT 

^c_o_I_£ J^L-Jj^l A_o*)\jjl A_0 Lj djLL^d_o*Jl 0*>Ld_o*w4 0j—S""^j-JP A_3 tIj 















j J-*Ji jjsSjJ! iL-oSl' 


4_1jL*J| ^1j_ŚI 4_jlS"" J_L£- S4 _JLlj lil—LA ój-$śj Ć~^-: 

.(34 j^j J^LsJi) 



uLaTI ^l^jf O^i^wM-ci ^JjLcu i (34) |^dj 
. lgM*aj 4JLSLxJU 4«LJf ^f jśyi JT 4«UJf 4JUJI 5 Jo^Jf ^^03 

.«%. * bjj lS^ ^ »-vsJ I c »^ «**> I L-J I *-L^~ I 

; l$L*P 

. (j £y>- s ^\ oLuS^-o<-Jl ^lxjl a *1 j\ wbjj 
^pLlLI ^jJl ^,ig;:S 4 ^^lg;7 oLJl ^łIó lV 

. 0 JjwLi 4jjJL 4i>»\J~l 4-Ji^-l ^J^ALwvw« l5 1p oLuS^-ocmJI J^-Jy 


: jJl Ij^jM Ul 

.(Autocrine) SjyUi aJ>Ji 
.( paracrine) otjl^Jl U^UJi <S> 
.(endocrine) ó^aJi oLi^Jl I^Uł" jdl ó^uJl U*>UJi 


4^iua]( 





























































-L*!' JL^4 jjaSjJl iL~oSj' 


OLmT^UmJI Olc^o^u— Liii 

C 4 4 pLU plis d- 5 1 oJŻULa : ^Cl^LuS^ióv ^ «^*j2j 

. <UPj-J| 4^^S\_Ll 4 _pLlL| ę.Ll^»j|j olgJgJLa 

AjJLulalt A^-UaII fUa-uijj CjIaIŁu — I 

: ^ 1_£ 4-jcJ^JI 4_P llLl olgJgJLa ój^Sj 

Tumor Necrosis factor-alpha '—fiJ' (jj —J—«UJl <8> 

. (TNF-a) 

.Interleukin-1 (IL-1) 

.Chemokines Olól?d' 

.Interferone a and p( INF a and INF p) Ljj la!' 

.Interleukin-12 (IL-12) 12— jSj\yj^\ 
.Interleukin-10 (IL-10) 10 _ 


grilli ęs>a4]' J^Li! - 1 

1 . J ' g"'N' 0*^L>- (3 j*—.i ‘ 4.la ■ - -b sjy^Jl oL*JU! Jb^i ^łX^j 

.t>Sj>- S ^> I ę%~olyirl £ł^>łJJ 4jL?tł1^VI (3 o^Li-l 

_* di_lij 4_ alhS^ _Jl dj\jyJŚj _a>-j c-4J_;>r < 8 > 

: 

i aJjLi J- 42 J obj^- 4-jU^Ji b^jki ^ 

Chemokines 4 _óUri ^Ij-U oL*J\Jlj 4 dlL 2 _Jl LM^JJ j_dd lV 

. LkwU^rj ę.L>/? * Jl oLj^SnJI c_JwX^- 


A % Wall 







\ ^ X g- L> _o \—o \ 

*V^' jj^JlJl iL»oSl' 

.s>.\\ jij —^Jl o_3_Ls^Jl 4_ ^3 ^_!l (^j_«_3l) “Ś 3 *_*31 s “'_*Jl (3 yj—i 

J-i j_« iU-l jjJaJl oUJj^ jljil -k-ijj L^S”" cśjljJ -1 (Hypothalamus 

.JliOl 

1-óćjIW\ - 2 

(jj^\ J^LslSI oljy \J aJj caIs-JuiU 

Chemokines CjLjUJI - 3 

ę.\ a/9*a\\ oLj^JI O^* -* j-^1) 

>l5 jLo^J| 4-J_pli JjJjj ^ŁuvjJl \S^k>- 

.objL loJJ 1 lSj^j a5^- <3 IjiJ^ **—c^ł-oJ^I l)LS^» J g.L/2*Jl c>bjj*j 

^ (1 sjA)^V' " 4 

d^u-jSCil ol—*JlJl jj—^ LfiJl CJl_Jj 

dJ-P 4 ^lUj ijfójjj j^i Llo ójjOjuj, L 4 I . gA^g^Jl oLj^ŃJI oLjjj^juj 

. b *^* 1 

jjlSsJ) ^^ijjyLSl ^c_4-vJLlSl 4_J^P oUjj^Śju^ll ^S"". b.Jj 

. ^4-JiL) 

MHC wUL*- 4 4_Jw<>-p jj *^5""” - bJ^j 

.1 

12-0^jSSVl - 5 

b»lp Ojjśjj I ^bJl Ł3lg^:Ll obbbJlj AJLy^jtll b^^bbl &jy£ 

.Th-1 1 ol-ipLvwll J^SsJuJ oJLpL*JJ obJbJl Jjli 4~1<*P j,_SiL*o < 8 > 
.NK aJUM Tc oL-Jl obJbJl 4 jLL?j jj*j 


4^iua]( 










4-*Ji dl^Ś* jjaSlUl iL~oSj' 


Interleukin-10 (IL 10) 10 —— 6 

.Th2 4 U■ -‘■0 4^liJl s-Lf-L^J.1 olULilj aj^»SŚJl ol*JUJl ^y> 

y*i oLąS^ą_^Jl c-^‘-U -r\ W. jj j gł cLLłJl^ LaS^a-^ 10 — 

^Liil -jj cINF- Ot Ly^Ls-j 4ją --L oL*JlJ! 

.MHC II 

Ajfrjjil Aj-uuLali A£>UaII ^Uoujjj CjUIaia — u 

! Uf 4-P^Jl 4^2 x11 <pL1! s-Oł^jj i" j I - li: a 


■ Interleukin-2 (IL-2) 2~ 

.Interleukin-4 (IL-4) 4~-'/ 
.Interleukin-5 (IL-5) 5~ 
.Interleukin-10 (IL-10) 10 — 

.Interferon y (INF-y) UIp OjjJijJj <^> 
.Transforming Growth Factor (TGF (i) J^dlj J-alP <8> 

• Colony-stimulating Factors (CSFs) oV*>LJ' j-i^ 

Interleukin-2 (IL-2) ~ 1 

4_^L_vJl cu Lu liii y* J^l J.Ss-duj CD4 sApL^JJ oLutiSl y» ^^L»i ^jSCdu ^łiij 

.CD8 


y* LJj>-I^ (_ ęy L ')l\ oLlSjIj^JI ^Lil Jujjj cuLJlii! ^L^o 2JI aj j_£ ojJL 


j <& 


.(35 ęł-ij oLSllJl Jjli Jj*4 


4 











-L*Jl jjaSjJl iL~oSj' 




Y 0 *SjJj 2 !' j'A 




? U*iijU JaLlś 


* J*1 dj-aj 


Ljli-1 JbLiii 6Jbj 
^LJLuiadl aIjLłII 

.4cLoJU f^UJI 2 I j3 a (35) ^ JX^Jf 

IL-7j IL-4j IL-2 Ju oUS^^-Jl ^ «/g7 V Uli Uj>tLa <LotiSl ój-^7 U»wLlp 
(U ^2^ Juli L ^lp) cJ^“ lii Ul .IL-2JI diii 

jlJJJl IL-4-Slj IL-2-SI IL-2-U a-JLp 4jśJ| oli o*)LJLi^« JSUj Uli 

OL-i |g ; «* ^j^SjJjuLj . La J_ip oLuLJI jjLoJjj c^^LJj£-c*j*I L)1_L>-J^j 

j I j — ^-c. ^>—«^ Lł^S^c*— *«vj Ij I 2 * ,»L-<-kJ I . L^—<J I ^j) I 2 ą ** 1 ^ k,i2) ^Lłj2»<—k^2* I 

.(36 kij Parcrine śj^M jjJs jf Autocrine aJjLI 



.óLJUl jj>Ui' ^gś óUA^yJI jjj (36) pSj JXiJI 


a-yą.^kM 











4-*Ji dl^Ś* jjaSlUl iL~oSj' 


Interleukin-4 (IL-4) 4—- 2 

JP ^ UV Th2 AJ^' S-ApLJJ oUlsJl JA 
IgE <_&—4 _jpLJ*I c^LlJjj j oLJLSI 

CJLwL,^jŁ^j l)I-\jJJ1j AjLyg^/l ~C-P oL/2-oj^-I ^LajjIj 

Laj-c 4_J^_p 3 J-jjjj djjLoJiLl j^p CD4 OwXpL-vJ*I oLuLiSl ^^Tłl2 j-ćj^ 


Interleukin-5 (IL-5) 5—OAA)^V' “ 3 

j_Cj jj Lc 3 Th2 A-JliSl OwLpL^J*! oLJtJl 

. djjLoJćLl djLy2-0^-l (.21^ Ly2-<»3“ I 

jL IL-5-Slj IL-4-S' J<8> 

J-jjj IgE (J,j ^_Ip ^ a^p-LlU jJ_*Jl ^UlsL-y^l <8> 

.(jl-bjJl i^JJj jlwbjJlj AjLyg^l wLLP CjLs^kJ’-! 4j_pli 

Interleukin-10 (IL-10) 104 


Ig; cTh2 aI g ^;Ll a_j l_2l 0 wLpI_^_vJ.I oL-JLiSIj /j— 4 ^juj 

INF- ot a^L^-j 4lg^;ll ol*JLJl I 

Interferon y (INF-y) tal^ — 5 

Tc ^j- 4 vŁ2ij Th 1 s.-IpL-*_L! oLJtiSl ^juj 

Jj*b ^-*3-1 cJ^Syj Ja~s ^ J^ju TH1 S^lpL^LI oLJLSl oSl .NK 


apLJ*! ^Pjj (3 i^b^3 aj jJ3l 

. Ig-JtJ oL*JlJlj a_** 31 3 L>*)\3lj A-^cJgJl c^^AjLa]I ^4 JgLiJ Jjjj 

^^^?t^_^vjJl jj_j!^ijl J-_A^c4 ^J^Ss_JaJ 3 oL^jjyśJl J_v? 


■(37) 









^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

■ę^ki ^r-fi SjjsSlOl *V^' iL-oSl' 

Jjaailj ja !1\ JaIc — 6 

Transforming Growth Factor (TGF P) 

. (_£j>~ \ JsLĆI^ ObJUlj oLjUI ( Jl~9 jjk. ^ Ą 

.obJUl JsLio -LlJjj coLjUI jjlSŚJj jjLć JłĄ 
oLSjw jolj S-uliaJl L>*>lAj ol-b-lP ^1 p yjJj <8> 

Jl&i J-lft - 7 

Colony-stimulating Factors (CSFs) 

.^Aj I j A-JlJaJl oLolJl /y» ^cJUj <8> 

.(_ścjI lJI«-LjJ.P lg.J^ <8> 

L>^iM dUj jj Lc J-jjj GM CSF oL*JLJl J^Lp 

CSF oUJUl \oa ^tuJ Jw«Ip ciJJwij 

. . I L .^ 1 w^P ^Ji-^N-a^wU ]^..a1*.aJ^ ^ ^ Ą->J 1 1 l^J LaJ I 




hi celi >\ 

Tc celi 

AjjUu L5U 

<\ jj BEŚka 

. &5jAP' Jljft 


■'/V* 



NKj*j|JaUu yŚ Ljj 

^ NK Idi, 


kA<* — — 

blail a/d 

,'.>W 

Ljluijjjijl i-i . ij>‘śi jaLiu 
LaiJl ? luiil Jiu yŚ Ljj bjUjUlI ijjuj 

.Ulć (37) f^9j JCśJf 



^LnłSyi liSjj 
jjluil Iaj 


MHCI _J1 iuąi 
MHCII _JI j 














4-*Jl dl^Ś* jjaSlUl iL~oSj' 


(jjj Jjaall) Isotype Aj&lidl cjlLIjji^lśJj uijL^l "" ~.a 


jl LCj diL" ojjLIśj ^J_d .alJ-d^ł (j Fc Jl 4 -aIłLj ijl i_3 d* 

eJ_A ^Ij-d^l ^LiiU .SjjJj^- oiillij tS^jj SjjJj^- .alJ-d^AJ 

—~Jrl <d*-L>- c_~^- *ApLŚ jj_SC jl i_—£ £j-i C~-d £-j_> jl oJl—(j— 1 * 

.Jj^atjl ^ .fc> :T i 3 jjL^ ójbcJb jl e.2yLę yjj jl ■ _ a^./jll 

(‘“^ V*j" 1 ;* (jjj (jjlauJI) ljLL£ j"'j- ■■" A£j*jj — j 

jl asŚjJl* ^ U _«j ^pLlLI jLg^M Ij^I^- ^1p oLąSya^^Jl dJl*ij do JJLl 

f . l -d.a-V 4_si;lJ (_£j_>-l Lj*)\->- ó- , I-“SF“-^JI aj —a ^j—« JL)JL*il 

O^ApL&jl ^yi*j (38) jł-®; J^-dJl jj>ri Lo-S""oLąSyą—Jl odliij ^^1 (6) j*-*; Jj-^l 

. oLdya^Jl 4SŚ-^ dn ó-^L^aj^Ij 


. LL}L^^wumJ f LjIj^oU^ L*J>q ! (6) (^9j f 


ę^jSfl jjSUH 

oi-igil <UlśJl 

al jadł 4ąla3t 

U^J^' 

4 Li ń ^ L ** ^ \ ^ •V 

(cJ^iW!) 3^uVn 
»Jj=- 

jL^Jl ^9 (Jx9 

ójEjLII cdaLdldi) 

AjjUaJI LdLkil 
c-Lia ^]ł 

(Hypothalamus) 

^£31 

i(_$jd\ j 

4 6^)4^31 CllULJl 
1 jvL^JI tClb-u^bj^Jjall 
Ij^Lkll tA-jjlg h'l 
L^Lkil wA- ajI h\W 

IL-1 

jaj 

!<■* \ .‘i* n 

CidU]l 

cjldUl! 

(J _jj]l t"'l.1j-s. J 

4Jj\iii iCjUjinii 

4 \9 U I-l\i 

IL-2 


A ill U^Lkll CliLoj^l 
^UitSI ^Sj d* 

ÓjLąUlł 

IL-3 

Th2 J\ jjl-3 

JAJ 

J A \j 1-1 InlH 

IgE <J! Jj=^ 

j^) CildUlI 

( a 1 

CiUjUlI 

ciiUjUlI 

ajldlóll 

IL-4 


. olLi-Lo: ( 6 ) jt?5j f £?lj> 


4^iua]( 















4^-I a oJ \ ^ X -g- L> _o \—o \ 

^r-fi 3jjsŚ4J' *V^' ( - 5 '-*^' jj^JlJl 


c^n 

lJ^JI <błail 

aUl4l AalaJI 

£)4jJJ*4l 

!«-> u ii n^ a \ 

CaLiCaAaJI 4 CaLulall 

CaLulall 

IL-5 

4 U ń i ** J -v 

((jLoj^l )jau 

JiUJl (,Jx^ 

dl Lu lali 4 CaLulall 

J U, : "ill CaLulall 

JąSlI 

idjUJlJI tcialjjtill 

IL-6 


CaVc*ll 

L£UJI 4CaUlląll 

i‘* *v 4 >i\l c 4 ^ 

IL-8 

CIjIa^jIc- JaLij !■> i *Tń 

| ^ 4 ^ 4 li ^ \l 

CjUJUI 

diUjti]| 

Th2 CaLulall 

IL-10 

Thl J\ Jald 

jjć.^ LjjJI ćM\A\ 
t ^D^jIaIaII 

cCjUJIji 

4 \9 W 

IL-12 

1** \ i*T<Vi 

(_g_^all i“il lUkj 



\-\ \ i\‘ V' 

LijUaJI L£>laJI 

“Llalill 4 CaLulall 

IFN- 

,Vq*A 6jljj 

4 Q V'l -Ń- a 4 1 -N. u tń 1 -Ń. 

4 n l»i\l 

gamma 

JjVl ^W'11 

oj4j£]| dlUlJ! 



.^JjaLlill ^*» n*ń 

^aJjuijoli I*> i G*> 

Cli Lulali 

Ca Ulali 

CaUJlall 4 CaLulall 

TGF- 

beta 

^jjLoJj ^aj 

\SXl1\ CjIa jjl 

(>Lla*JI (^ll QA 

tdiUJlJI cdiUjllill 

łA-jjUoJI i^uji 

Clijoj^yLijjjaall 

GM- 

CSF 

IL- 1 J 4_jUuA 

TT v-1 J ^jLao 

CaUJlall 4 CaLulall 

TNF- 

alpha 


4 4****3s)i LitóJij owui Jauijj' JjjIc = GM-CSF i ij-t? j*ij = IL: oijLaiś-yi 
. j^35*Jl^^«uJl jrfilc = TGF i jseJl J^lc = TNF i = IFN 


4^iua]( 























-L*Jl jjaSjJl iL~oSj' 



ife 

JJVV U J 




ępi J-^ij 

jjUi j jjl£l 

yC-LulI jl^Ąjl Liii kja j 

fUkł^Vlę Jlka}? 

^tu) 

A 

f] 

ILl.lL2,IL4.IL6,INf\\ 

'l, IL2.IL. 
W 

y 


NK);:|gL A % 

ŁŁy 



■^Sy>Sl I ^gcLeJI jlgsJI óli^Sói^ obJUlj oLjlioJUl óVLtfu'V! (38) j^Sj JJCiJI 


4-yą^tl 

























A-*Jl dl^Ś* jjaSlUl iL~oSj' 











A-*Jl dl^Ś* jjaSlUl iL-oSl' 



(<Lc.\_LgII ~^V') ^c.\_Lol) ^lajUll 

Immunoregulation 


4j^JbśtJI 4 £LcJ! ^gś Th SocL*©Jf oLjUJU ^jmJjJ! j^jJ! — V^l 

; 4^pl_L4 oLJL*i o-Ip 4_ v ^>jLp 4 «JiL| ^J_p <LoLiil ć)l -L*j 

. jotaJl oUT ^Uk^l y$> 
.UpU ^rSl'j yj^JbU yjJ- 

.Syjil l/>U-łj oUJUJ JslóJl yjJ. 


C ^ >—I 1 w\_j0 -XP l - ? * I ^ Lp 1-& wA - ".. ^. a l^J I 4_— 

o^^LpLaiU ^3J_il (_£JJlj 4 jJ_ sl2jL»v3l ol^wL^I wLj>- 1 ^_Lp oJ-pL^J.1 4-JLiil <J$jjc3 

4-JLJI J-pL^J oJlpL^U 4-oLii3 ^-L>xiJ oLJ^i ^-A_p OLi 4 _J_p J-Ljj 4_Jl_iSi 

L>^LśM ■ 3 -.ijoj ^Lxj^ 

. <—«o L——rcLiI 4 _v^L>-^ <—p L—<S^«wwwJI j—^ .. *i.. i i |j l—p 4 ^) */? i L/®»jlip !^ -. .»‘i..^ i 1 p —j 

.(39) j*3; 4J«ooJl o-L ł <3 iijLiJ coLuSji^ oL*JLJl jj-aj c—sjJl ^wolijj 











^-g-\ -ł -o,J1 ( ^ % JLs=- L- _o \—o \ 

■ę^ki ^r-fi 3jjs£AJl A-*Jl iL-oSl' 



. (^gcUeJI JjwJI ^ oJ^L-UI óLJUl -Ła-jy '. (39) fijlj jJjCSJf 


ajcLu,^) CjLuUII 1 

*» ** V * 

^3 CD 4 dol^ ojji_ g *-Lp 4wu1j ^.,^»->Ł-i—I^^L jlp 

^jJlj Th2 2 a-jL^jJI Thl 1 coI-LpL^» jjLdilj Ij_J L<£l$ ^^iliil 

.(40) J^dJl (3 i-^"" oLuS^j^mJI ^y> Adx-« \?\Ś\ 

Lodu cCoLaJlJl Jś-JUj (jJJ\ L»lp ójyiyjj, Thl A-uLg-li^I OwLpL^J. 1 do Lu liii ^cJUj 

wUjj ^-Lil IL-5 5—IL-44—Th2 a 1? «L« Ll 0 w\_pL«*J*I doC jL iii ^d_u 
Mast cells 1/>U4 j (Eosinophils oL^J-l) a^l^LU 1/>LL| ^-LJl 

.IgE-il a_*^L>-j ^Ij_L?^I ^IiJI 










































-L*Jl OL Jz jjsSlUl iL-oSl' 



i*£jś ólc^bTui ^1 oJ.pL~oJI 4JUI ób^LuJJI jjUo : (40) JsCill 
.4ól*aw> Cjljljś! ólj 

4_Ja__ Xj^ _) ^j\JLPj__a 4_P^o»^ _r 01 4_3^*^« jJ_1_ 

•Ł^Sft 

^fJJj_Sj Th2-!l jjLSŚJj -bJl^j la■Thl ^j—* L_*Lp *>l 

Ja_J44jj L»lp ^Llil -iaJj 4_iU Tłl2-!l IL-10 1 0 — 

.Thl L£U OliaĄ ^illl IL-5_j IL-4 5j 4-oL^/ti^l ęlil 
Th2 4_JliJl SjipI _ wJ.1 oL_JbJl J— i_a_ Sjj Thl 1 oIjlp! _ wJ.U 

■(41) (7) iJ_}*4^rl 


4-ya^tt 

























-L*Jl JL Jz jjsSjJ! iL-oSl' 




^r 



IgE _J| Uj JL 2 


. Th2 3 Thl JJ łJliaJI 4JVI flij! : (41) ^ J£iJ! 
. Th2 3 Thl ,j^i 4jjlio: (7) J 3 jj*JI 


Th2 

V 

V 

V 


Thl 

f* 3 

V 

f* 3 

V 

f* 3 

V 


40i ^\ 1 

INF yj IL 2 g&l 
IL4, IL5, IL6 ,IL10 g&l 

AjjoiLoi^JI Jaj3j <C.Iia]I c>Jlljj 

^juiLuil jl.liJaV 1 

IL12 AJaLułjJ JLuolL 

TT; 4 AJaLuijj Jajulju 


Tc A^LuJI CjLjILJII — uj 

SjjJI Cytotoxic T Lymphocytes (Tc) oLwJl oLJlsJl j^UJ Uj_ip 
t ( _—Lp* ^^ ^ TCR 1—41? *,«*j yr^ ^>y^ ^^ 


A^JLuaJI 






























J-jJl JL*-£ 


JjLoJu jl L^ifi jJ-Si Li ^_^Jj tÓJ_il A_j4“! Ju>- L^lSsJj olOLsJdJ.! 

.^tdJ ^^LJl jJiLdS 

Tc A-aluJI ljUjLUI JjLaj - a 

CD 8 oli Pre -Tc 2LLUI aJLU jf J^SlI L^l ^ ^LJl oLftill jjLdJ 
J_£*P _L_J^_Ll ^Pj_Jl J_j 2 JdvJ*l ^j^/l * U¥j\~~^y 4jL?rtO»l5^4_^C_vJl oLoLdJ 

IL-2 2 LaS^l_*-vJI a-u lii!^ MHC I (J^^l ^^^-'■oi! jj-$!^i! 

A_j?jlp a_Jj4 aJ^Jj]*! CD4 Jl oli oJ_pL-*J*! oLuliil aj^łIiL! IFNy L«Ip LjjOjuJj 
oLjLJI jjLdSl wL*j .MHC II 3 Liii j^l^ij! jLl*_c J^j^I.1 

.(42) *Ąj J^sóJl c<ÓJjŁ| aJL^-I A_SL*i a^L-JI 

AJUJI l^jljji^ AiaLuijj A-aluJI ljLjIjJ! — J 

A-uLJl Jołj ^_idij cwLv2d^J*L _L_J^j (^p^J 4^C_vJl oLuliSl a_L?C»jj JjlaJI 
(Jj*yi OO^-il 4 ^łc-^-dJl Jj-^ljlJl dJL*_^ pii-y? Oy^l (jl L-Oi lÓJ-il A_JjLl A^l_«-vJl 
^jJl A^aC_vJl A-Jllil AucJJ^J ^jęc-ocdJl J^l^lil JJLjlL UL$!^» Ojd^LL .L-J4*1 ‘ÓJ_il A-Jj^^U 

.A-^L-jl oLJLJI L$-l* dAjjLc 

^LJl jl (_^l l_4 aJC^iHI cóoil a_JjLL o^wL^- a^L^J! oLJLii A-Jl*i jl Loj" 

^J_P MHC I JaJ^I J^gJLw*J»l A_JiLl dj_A ^Jp j-JU Uj_LP 03J_il A_JiL| ^Tc 

(d>lJ_j2d-J.l ^Jpjjo *y ^jJl <óJ_il A_JiLl jlj^r d^j_?rjll l_J*>LLli |j_$sJŁ>J cL^l?^ 

. a_^L_vJ| Aj lii! aJLuL y Lu *y L^a>łJ^» ^Lp 
aJL" J^3 cc_3j_il a_JuL| L®jlp (^iLu *y a^»L-JI oLuLJl 

. —^ +p ~. ^ 1 i A*,^^lp \j%>- 0 *-XP 









^*4 SjjsSjJi 


4*^' <1)4^ jjaSJJl iL-oSl' 



jjj MHC I _3| jjijj iiSśJI JjióS 
TC 4olwi AjjIj 4*a& yl\ j 

I j jh _J| bili 
LjLu£ jliwj iściła 


o :™o 


._. iiliJl jjloj 

(4) Te ^j Tc _J| 



2 ) 

MHC II o-i^l 

iijlUb ibjjjJJi 



Lf iP iliJjjajl ^^IpTC—jI U5 jxS1 

^5^Xj J 4^l AjSaJI MHC I 


. 4*ui óLJUl jjLej': (42) ^ J£śJI 


4-aLuJi diLulUll 4_iiUi LjUJaśi —Jt, 

•» *• V 

4*Ul oLoLSl 4 _v^jL^J| 4JiLi ^j->- 

~3 ^ ^ A:t11 —2 ^-Lp — 1 ! (43 jt —!łj 3^—4-JljJl CjIj Ł?:Ll 

. c_3jjŁl <LJbM J.I3 — 5 4-JiL| 4«L^Jl 4olJl 3 Lyg-gJ I — 4 $^2 }ł<U 

A-^luJl ljUjUII J js£> 4-Jl — j 

£ 

^fy»jjjOjj-j 4*1_4-otJl Jj-^~ c —-9J-_iŁl 4 _Jii-lj 4*1 _,_vJl 4-JllSl iL^-l J_*j 

y*-^> oLJ J^-Ałj 4 -^) j^-LiSL IwLo \J^L^ 2 jy>- y* performin 

4 JU-I oLc^^l ^ jJl Granzymes oLc^lyJl 4 -JiU ^ 2 _^> 

4 iS\_Juiil oLjlaJI Serine 4 - 4 ^*^! oLlJjjUJ 

.(44 c_3JjŁ>I 4J_i-l <yj^z 4 £wUl jljJSlJl ^cjj! ^ 1 p Jwojuj 


AAL^ii 























-L*Jl jjaSjJl iL-oSl' 



iIhIUiU.*! ęj£r A -iLuij] rt jjl 7)1 lJ j3LU 

iu&ll {J& JjĄ jjl | 

U jljśb iulidt bsLbl <uiU 

s 

jl <jJjjŚjjJl JL AiSlIlJ iul|w 


<ul żl\ jfr iuLuiI! <u^U2l J 


1md { .Jiii' ujj 


ioLJI óLjUI ól^Jaś- (43) |^Jj JJCiJI 




perforin 

polymerizes 


V Granzymes 


Ca+-( 


óijAłi ^ 


3UUI uLSUl Jft£ V 1 (44) pjlj jsZżJi 


4aXa*1»J! 4cL*JI ^ óWUU —Liii 

4_Jlx)l J„i 4 _pLlL| jLgjJr (_j j]\ jjjJl a_£_»SŚJl C->L*JlJl _*_lj 

oLSlill ( ^1 p ■ ~jI.a.żj~.^U i ^pLJ. 1 jjl <_j 4_JLJlj 


4-va,^M 


























-L*Jl jjaSjJl iL~oSj' 


fbj*^ 4-o-*-bj j%-j|^rl pLg-Jlj oLljS^^^JI jl^il oJ-ju pjJLii cjL*JLJJ 4k> „t^Ll 

: aJLSI ^U^Jb olAJl ^ lii .(45) pij Ji^Jl dJJi ■^py_ ur 

oLstJlloJJ Lftjl^iL) i_.il 4"i*S/l ę.J_> (J v >\_> : - ^ ygJrlilj 4 _jL«J-I (ę.J_p (J*^ g" ■*' 

1 ~u^j- , J^y' l j TNF cilphct y>*^\ IL-6 ó — 


w ^ '■ ijili- 




r 





ulhSjiuj 

V i 

V 

jujljąll śjLiw Ai^a j 


pljjitl a^Lflj, kid&j 


^gcUM jl«s«H J óWUI j3 i (45) ^ J£iJI 


; JjLc 1 ~Aa .żj~. -Li Js^p Jjłj ^43 ^pLJ. 1 Jl <u1^p (3 L»l 

IL-) 12 — jljl ; J*5\->- 1 4 1j ( jJl objliJJl jJ s.LŁól 

(IL-4) 4-J^A Jj-»i Thl 1 oIjlpL_J.I Ja—Łi. ę^JU! (12 

.Th2 Ja-^U 

.(IL-1) 1 ijjS^ijfu! objbŁ^-Dl W..t. *.7 


4-ya^ti 






































*k*Jl dl^Ś* jjaSlUl iL~oSj' 


oLcyNlS"" oLcyNI^ Jkyjtil rj-j> j_)Jj*JJ L*jly| (JjL>- ^—, ^kl ^ ^ L••“ a^Ltl 

LjU-l jj^r jl jjĄ jjLJJI elastase jli^jL^I v_ylj jlJyjjyJLAl Ay\ Ji« Sjytll 
c^^jLjy-kl j-k£ J-*k L-Ajly^ SiLjp^L .Collagenase jl_ą>NjS0l yyJL 
. angiogenesis L^aJl AyjSfl f*^v ś^~5 u>4^' (k4^' C - , W^') 

J.L* (jy- ?L *^l LJL^ksJl .jyi.l« 4_y>tJ.I oUjj^AJ L*jlyb 4_iJbJl £c_^kl i^yyL 
. IFIN ot Liii jy^yyd ^-o~ok»l W.. "~*.' & IwL^^k^lykl ^~LjI^ ^IwLaj^ylLk 

P 

(j^rjjJwJsI J-w^Sjjo Jjl« ę*-^ ^Jjli Ufcjl^ilj ; ^-o^jstłIS <uLL?jJI 

. oL5^» ^jŻ2juj a^L^SjjwLA! jj wL^-Ij 

Toxic factors L*kkl J-»lydJ L*jlyl Jjkp j-« : ^jSU kUk.1 LjJśyJl 
C3a 4_^>wo-iLl 1?« .xjJj TNF ot ^J-jjuJI wL_^5jIS^ 

.oLlJjijJI <-yJ£. ^3.11 jLlJjjJI 


oL*JLJl 0 L*wLip Js_a3 oLjJLU ^ILSl 4 JśjL-«JI oljLŁ?jJ1 JuS"" 

^JLLj l)I L^Lj j^k2j ^JLbj <Jj£j oL*JLJ! .c 

L«Ip ójjyjjij^l jj-& ^-Jl Thl oApL-^JJ oLuLiSl oL*JLJl 

oIwLJJl s^J-jCL* 4_L?Lv*^j ♦ylyM ćr 4 śjLi^l IFN y 

óh jjbdb -kó^u" jl _jf ^-JlyM lS Ip k^r^il Lipopolysaccharide (LPS) 
3_Jl*i ^j-Ip jLt* k_^olj .(46 jt-ś) jPjJl) IFN a JFN y L»Lpj Liii jjjkjul 

J_>rlyl ^Jt—il 4-jjjj}\ ol^jk-J.! ( _jdp fl .ś>a\\ ^ g Lt SL . : L:ll Sjy^SŚJl ol—*JlJl 

jJ-j^l ^-ky* y-k*^> Oy <j ^JLiJl c_™*Jl ^Aj L'^'l LS^ 1 -? LkL4 <j 

.Thl 4 -LpL»J.I oUliil i_j yi iw-™»o 











Jodl jjaSjJl iLoSl' 



. OWUI Jsuio Jj ja '. (46) |^Jj 

\Sj>V\ 4JbJ! b^UM - h\j 
Natural Killer (NK) AąuJail t-L^jlil) - 1 

oLJLJl oIj-jT *_1(J) jJUJj ^Lli*Jl ^0 dr 4 I—dat aj^S"" LbU 

LiJl oli olło dJdi TCR jt CD3 obLło^ d-LiiN ^ oldUlj 
Fc R III (CD IgG ó^il dr* ^s^Gi.1 dJy>ji*-!l s-tSj*- dr 4 Fc-Jl 2 _Laó 
. (^j-oJl) 23 * ./j li sj_*Jl (_j JjLoJu \^j\s>- j\ GjyS' oLjJL jjLo (16 


2_dUo obb>l_i (J) 2_.U Il obbl_aJl jjl_ c 3 (IL-2) 2 — u^j_ijrd^l o>l_^ 

.Lymphokine-activated killer (LAK) oUSJaJJIj 

<Ląu3aI) jjjb 4 jJI — 1 

eJ_U« jó L^SŚJj 2 ^>LJl oldlxJl 14 yj> 3 ^ 23^1 ^»uŁL; '' obblill ^ 3 ^ 

3 2 -*-ij oU^jjyLllj 4 _^-j^>til l_>bG~l J^o dJJ-dS"" ,„3 i^atj-oJl 3-3I3JI 4 _Łłc 
Killer inhibitory receptors 2 _LjLa)I L*>l>dJ 2 jdlSCll obLłoJ.1 Ud; .L^jJl UbU-l 
^-^oJ .1 L>*>tAu su^Jl LbG-li .JoJl LU (MHC iJl J* <Jj*£ 3 JI) (KIRs) 
śjU 2 i^j dri?^ ‘k ^;U !l obbULSl Jo Jod MHC I ^oc 3 JI 

2iaU^j OatUaJl obCLaJl L^-U* '_2yO IgCr-U aUjJ. 1 LjbG-l 4_^?r d/“J ./*->osJU 

i_ i_U Jo LAK e^USjó-iJl-; Siaóol o*^AjLaJI L»l .L^iódj CD16)I 

JJLj t ; «k.li 0LL0 <3 ®-2jUJl L>*>G~I o-J-Ul Lb^-jki 3*-*^ br bbG-l ^y> 

.^UiaJl JiL oLi«-f- 3 ■• I ófcN/l 


a-vLxtl 

























J \ ^ X g- L > _o \—o \ 

SjjsSJLlł 4-*Jl jj^JlJl iL-oSl' 

^cLoJI OlflM?— bulJ 

!4»JliSl oLa^JIj ^Jpj£ (_£I jl wL/5 <upLJ*I SjL^łI^^I 

^Jw<>j>Łijlj oljjbLjJl J^LiJ (j^u OjljJlj <aJj ^pLlLI ^Jl djJjj ^J_>cju 

.JLiljJl 

c_^wprtI_^J ^J>_Sl oLjjLrfLdJl 4_^pl_lll 2j-l Sl 4_scJ^ _ >łXj 

^ jS\ ^_>-joLiSlj .<J> j-*i)\ J^>-ly» (3 ^LlII ^ Sg;T cjLJI ^_SC>ł1j <8> 
.4^pUi*l ajLj-łI^^/I (3 d y J-^*S J^lj^Jl (8) j%3; Jj^Jrl .^pIjlLI 


. 4*cLeJ! 4jbsiyjVI 4x,yd5j S^s ^gś ojS^aJ! Jalydl : (8) |^5j JjiAsJI 


4 _iclia 3 l 4 -AaIi uVt la <uj 
•• • * ” ••* 

AjcILłSI ^ .i ■y*. mVI Iaxuuj 

h • • h 


JŚI j\) ( yl& ( 4 jjull 

1 > jj MHC 4 ) cjUjją. i_jLjć 

cjbjlLaU! tlijbSli ha £ jJj 
i-,l \.Vi.,. aU ja ^Saljlall 

CjLjL&alll 

iliijl J» jj MHC -Jl 4 jL ^ 

L^jIJj 4 jjJUł 4 j.^źiUiia LjU^^A 

ę* 4 t MHC 41 giUjją. a^Ijj 

Łuali ilłSL Jaąjjlui 

[-,1 \,Vi, „ aU 

jjjUIIj JaUiiJl 4 l^ja 

(_ 4 j*JjVj (WtąJl l fl ' ,1 ' v ‘‘ 1 , 1 JlŁJul 
.ę-Ujć L$Je 

^UaLui^I d j^aII 

ŁułL uait Ajuąia 

(JaViH ‘ -LU<u 4 a 3 l*Jl CjLCj^JI 

Lillkj 

[-,1 \,y<, „aU 


lSJ^' JjJjJaJł 

aj**ąll Ciaj kiląJ) Ćjaj 


■iiiij CjlJtluaJ) £a dlilualt 

Jaaait ji 

ąjfrluLłit U!ilśJl huiuh j JcLaj 
LjjIj i jjiaa gjjjj 

ljI^pLułaII 

(_$ jjlaJI Wlu]| u_)U& 

CjUjUUI (ja Jliii iĄ,ljj 

^AJa^alait) »Jia»aJ! aJfrLuiait 

aJeLaal! 

4 jjI£J! L^taJł 

SjfrLuiait lLUjIUI 

<• 

AaCjjJI CjLulal) 

jajjjj j| Uj.V,', 

4 «iiiJlLLA 

AjIą 1 uiVI JlJUĆai 
4 jj|i 3 l Aa&Uall 

JlJUĆaSn £ą.l jj 

i-a \,Vi, „*U ^Ic. (_śjxi!) jj*j 
Cjbdląll JjŚ (ja 


4 jC-HaI| 4 A -yl, „N t £jI£ jjjLj 

Aa&UaJl 4 ąlĄluiVt ajjC '^~‘ i 

CjUjS., jlua 3 ( 


4^iua]| 



































A-*Jl dl^Ś* jjaSlUl iL~oSj' 









^-g-\ -ł -o, J1 ( ^ % JLs=- oio L> _ o \— o \ 

^Lo 1 SjjsSAJ' *V^' jj^JlJl iL»oSl' 



4^olLa It 

C omplement System 

4juoJŚoJI <Uxj> — v 3 ! 

^j. ./j * ,_j <Z->\-£_y\^ LoyiJ 25 a_«_«jJ.I 4_Lś^- odLS 

J_lp J5j »'l óL^o^l 

I oUjSŃJ.! j! ,*lil ^1 p oLlJjijJI aj.* ajjjś <Lo_«ji* j>-*j jy^i 
p-~Jr! ^ ^IsjJU AiJlj aJT jP- ŚjLp 4_«_«jdl (_^l .Mi* A^ptJ.1 aJUJtI 

c-lJsJt j Ju^—sio 4_^wO-lLl oLloJjJ . 4_^>r^j>ci»l Lj^LM J^j>- L5“^ J L ^ J ^ 

4_pLs» iJL^j dJ_L 4_JA_?rj^ 56 Aj?*rjjJ t/g Ll L)l d~s>- ^-L ^JLjj 

Lo-S"" 4_?rjw0l oJ-4 *)L$ A^llLl CoLlJ jl*Jl L»l cA-^dll o_0 j£- jl 

.C4 A_yi?L>-j A^o-lll 0-^4 Jws^i.1 ^jij^~ OJ-IOSj l_4 j£- c_^-~-*o J^~ £oL» Ol 

L_£_La L.pl (j\_JjjJl ^j_^» ^!j_Jil /^-o* J^-d^l 3 ^ owo^i.1 4_U- ol!L2j 

Ij-p Lo-i J^pliiSl j aJj^o J-JLj l ^Lp JwU Loijj (Complement C y>J\ 
cCl 4_owojJsl coLlJj^j OLi Ij_^s_aj C2 a_J4jIj c_oL_^>^ jI c^OJl C4 cOyjjOl 

.C9 cC8 cC7 cC6 cC 5 <C3 cC2 cC4 
J^-jjj Cis cClr cClq Jj-^l d - J^ .pl oLlJj^j aJ*>L ( j-« Cl Aj^SslI d-iLu 
Jws,I2jl^vw4— J-s^ 5 -ULjlUj Clq aj^1 -L.jI jp ^J_pl_iill Ij_o .jjLJl ( J-s3-wvjdJ liij ^j-pLiill 

c(Ljc« US" ^jliLl ę.LijJl ^1 p udJ-L^is^-c j»l? ^pLlLI JspLiiil 

^a_^s aJloLiII aJ_^vwL^vJJ C4 d—^liii jL^rL Jdalil ds^Jl ^X->r 0^ t^J-lij 


A^JluoII 













4-*Ji dl^Ś* jjaSlUl iL~oSj' 


J L^pjj {Sy£. IgG y)-* G»1_p 4-Lax]| 4_L-«-L-vJl j-* C2 JUbj IgM 

b . y i" - - ^~~~ (bbL^Cl A^O*j t ^_1 ^ cPbbf" LjłO I — 1 ł ^ - Ł-! Jj<j Ol_o . aLs^" yp (31^ 

oli Liii oL(jS\J»l (_£J_?4 i^jl; L«j_p .IJ-SsPj Cis L^4i ^ -01*1.0 Clr 

a j aJ y«y jyws ; yOj_?r A_JbJl aJjSŃJJ JjJ_p ^0 .-~a oLaJoyJJ aJL>- A-£p| aJL*! 

C4 ■ -" liii Cis l J L * Jł ^ L»J_jł 9 .^l_y 2 *yi y*J& AiL^I b -> aJ y«y C~“j j>4 "s-jp-j 
oLJjSCl! JjUąj cC2bj C2a Jl C2 UyJL_> >_oj jJ! C4bj C4a 

Ju-*J.I oU^C J-juśjj JpOkJl Sy JiUo ,C9 cC8 cC7 cC6 cC 5 cC3 t^Sll 

L-^L^SŚp ^jjJĄ A_J0U J-p- 3| Ur (_£j-J 0M ę.l_jAj<Jl i__aj "iy_pl ( jj —p jJj->- 

. Jłp' jJl 

A^ojaII 41 aą JajJuS ji Activation JjjlŚj ~ 1 

JjtaJ 01 i_oJlóJj A_j^j| ^JbLls yp s^Op ^jjSs a^_«j 3.I 01 L^Sli 00”" 
ol-AjOu. b. .t :4l (jj& ł-Xjj A_jjJjj>s_Ll A_>yJ-l oOlliyib L^pLJ y-» A_!l*jjJl oLCJj^I 
JśjlsJl -L>-L a_4>-IjJ| oLbOjJlO" a_pLlL 1 yp oLsj^irl y-* -L>-l*Jb jl -LL 2 JI —.i .żj~. - U 

: AJbO! 


.y$Lp*>l£jl j( Jijaii < 8 > 

• (-^b uyjs-) ( 3 «o^ 

.JjjJl 

C3b ^Lo! a_«_«j 3.I oUjSbl 1—0.1 ó- u~ 

.(47 jł-Ś; “U-ojb.! JbO» (J jŁjJrl 


4-va.>41 









jjaSjJl 


_ <*a 11I JaLjl ik»1 a jhn u j 1 
•Cfijjj LjIjL j\ - C3 
^kui lj k 
<LLig &l jll 

clij Jxi (^óJ) JkĄ&kujji 



^l&l) w^jj^JlU C3 jl Uj 2 
iwlji Jn i iJ ^ (^Dł^l 
3>ł*iłll ^kVI 



JjjJł J~~Jl 






. 4^-oJaJf SjULwjf l o ^wi '. (47) |^9j JJCśJf 































JljÓ\ JAŚ- jjaSjJl iL»oSj' 



j_^ł!I jyj U_a> .Antibody dependent pathway J~A' -A 1- ,? lS A _l»Ai 

Cis ^rk-A ^ Ais Air Alq 4_jUy>k> J,l p_Aa Cl Sfy J-A 

J^ 2 jłj J-A-AI oLłjj^ j! ĄjU ę.A*j C4a -kjy A4bj C4a C4 ^Ąy[ -kAll 
C2a ■" ^jaJl C2 C4b -kjy C-ąj J^Lidl <> °la■ * ^1 p -k-JuJl (_gyk4 j^ąJl 

(C3-convertase) C3-_> C4b2a AA. C4bj C2a J^A -C2bj 
jl jlg A f-yl C2a ć~p- c Jj_y>Al AjA. jl Ig..iadl jjkb* A 

. 4jika* ^C4b ^jkj C«ao e^U^SŃ-Ll 

y A3bj C3a Ji C3-i' C3-convertase-!' _ / k_A -^b—^ AA 

_^kA 0*yi ę*j-k L^dJt jl-yijy^"" C5-; ^A-*i C4b2a3b y* jj^b» IjJA C3b J^A 
L5 $k_^b\Sdl ę.LAl aMp j_* C5-convertaseJl jj-&k A5bj C5a Ji C5 


.(48 j*ij J^-A') 



. ^^y-yjMOf ‘buoJaJf buAŻJ I (48) JCśJf 














-L*Jl jjaSjJl iL~oSj' 


Lecitin pathway £) f\ * * mN I S1*ma — 2 

^j_P ClJl ^Jj>-wLj l) jwU J_v 2 JLw^» — wL*/^ 4a>t-L>- ój^ C 4 -^ 

* Ll 1 . ^ l «.■* A—^4i«ł>*łil l^x—& ^^_>*j . I dii—^ 

lApij (J_2sJi ajA J>L^ j_* jjJ.1) Mannan-binding Lecitin (MBL) Lf o—o_j 
mannan — jtjjU 3 J-pC- 3.1 jyA' Aj (jc^—*JJl tA jLoj^ 

(binding Lecitin -associated serine proteases (MASP-1 and MASP-2 
MBL Jl JaJy .J.«, a Ll 3 # 5j>?y> oLąJjjdl sJ_Aj (^g-A ^/ 2 ^~ J-* 

dwLjwLf- y 1 yj ' fljyjjj (_£dJł 4. b aA' d-jL - - ^glp JjyAl 

x-j* 2aJcAŚyJl bd-w^-JSŃJI ( J^-~ 4 Sjy—* j»SŚJ| oli 4_yaLp-j 

< 3 ~l!I MBL-MASP-1-MASP-2 J^Li ^ip Li~ J^LiJ MASP-2 j MASP-1 
1 J_a .C2 , C3 A-Ajj 2 2 J 3 ^iJl Cl—qrs — -'- 2 = -UL*ll <d 

L? jłj jJl LlaisM oli) a.iJ_^ oLyyt J_vb ĄpyJl jjP ^lijJl A~Lp 3 ^ dlLJ .1 

.(49 aaż 5 *^ l 3^ (^-<*-*4^ | ł -^L4 r ^ 



. AojaJI iaAo ^gś ^jy^wJUl AJA (49) |^śj JAJI 


4-ya.^tl 


















jjaSjJl iL»oS!' 


Alternative Pathway lilluiAil — 3 

«-l a/s a*^a —w\_a^ ^j\j lw\_A ^ 

sy >rj 4_L*jd ^_ix-:« .Antibody independent pathway -U 2 JI :>y^-y LS 1^ -Ujadł 

t —^-*j .D J-*l*Jly B J-aUJlj C3^-* J- sg ll oLlJj^j oLlJj,^ 

^ c 

ohj>LS Jl>- jCpl D J^UJl W cC3- proactivator C3 aJlL^j B 
ci^wj>- C3 j-A L»^ l<A_& 4_^QwQ*^Ll !<?. .‘A.i iwX»o .R 

.o^SJ-Ll d^LjS^i.1 

j-* ^U; jJl Thio - ester 3 —ly^ c~>j\Sdl 3 Jł3 lS 1p C3 Jt >sy^ 

aJLuLl jSCjuijy ^jJly - ^JJS 3 Lc ^5L» Ja_^j (_j 4_£_«_L>- 

Lj* cB J^L*JU oUjjl ij^ry. -1ł*^j C3i yl C3- H20 

C3i-Bb JLŁtll J£jłą , D J^bdl Bb , Ba Jł B >bdł jlia-SJM 3 ^ 

Bb £* C3b J<-ły f <.C3a,C3b Ji C3 >A> OT ^IT j^l J^y 3 U! 

jl ^-^jjJ .1 Jlj»_^JI 3 C3-il jLjyijyS"" *y-A; c^dJl C3bBb y-* 1-Li*.* 

.(5 1 y 50 j» 3; (jd^<xJ!) ' 



4&eJieJI Jauijj ^gś »itJL»eJI (50) |^lj JCiJI 

































A-*Jl dl^Ś* jjaSlUl iL~oSj' 


Classical pathway Lectin pathway 


Alternative pathway 

inAal C3 convertase 



postrve 

feedback, 

amplifcabon 


C5 



A 

CSa 1 


Properdin 

poultyt rtgJtdon 


CS* 

nagonve regulatton C5b 
CD59 
Clusterin 
Vitroncctin 


C9 


C9 



membranę attack complex 

ł 

Lysis 

. ©Jf k u*Jj ^ J—Jf Jj• (51) JCśJf 


















*J-*Jl dl^Ś* jjaSlUl iL~oSj' 


C3 ^1 JtijijjS dbj - u 

L^jLJup ^J^v» ^_Ip C3 Jł jLJyLjjS"" ^‘•—^Jsjj ó ^/ i y Lj^iM a_^L^» ć)j 

^y2_*j jl j^wul^Jrl ^j^2 _*j .4_jjl*Jl jiwoljJrl ^j>- ^LJ\jj 4_»o^>JlLl l?* *t-JJ ^JLj ^_$\J 

J.LJIJj C3 3l 1^=1?-^ ajLś^ ,^J_p 0jw\_a]I 4jjJ oUjSw> col^Li^j^ L^L^tł-j* 

j-istLl I3_& J^LJjl ^S\J caj^S"" ^-pj-^o C3bBb ^jJ_> I OLi 

4_^ojd.! l^>* JlUj JjwL-Jl i^Al-u*Jj olj-J^ /^-a l3-jkj IjLj y£\ 4_A*j4 

• (52 ^ij J^Ji) 


C3 



Bb C3I 


\ 


t 


B 


W 


C3I 


O 


C3b 


> 

V 

V3 

iC3by <uuiii* jji C3 C3 -21 ajSUj 

[V 

C3b 

Bb ] 

^ - - 


i2' .luliJl *-Li»Ć- 

ijJi ^J J^ 1 ! pLh&K 


.jli C3 Jl Olu ^gś (52) fu5j J£iJI 


^Ul C3bBbC3b JUi*J.I jS2iJ C3 Jl >-i j jU>^T-C3Jl oLJ 

C5-J1 jlJyiJjS^ Jjj-Jl C5-^ jLTyśjjS^ 

.4jIwUI <j U^* C5bj C5a J,} C5 JzAlj c£wUlj C4b2a3b ‘AJUil ^ 

.(53 J*j) jSLiJl) L^: ę»jJL;j Sjj-I ę.ljUP J,l C5b 05/1 JaJ^! 


4^Lua]| 





























\ ^ X g- L> _o \—o \ 



. JjcoJI ^ULaII 3 i ^L^J!: (53) ^ JCiJt 

^y2_su tjJJj-Sj JjoJI <Lo^oJiLl JslJŁu; ^l^-p aJL^ 

sfJULJj lJ_& 4_yd Ł l ^_UtłXjj CjI ahil^ll ^y2_*jj oL^jjyiSl ^y2_JOj AwjljJrl 

-A—yg-ll l)V «U_v2jCJT 0^4 JjV ^j^>s__JlJ! £ł_*oJ4 La~LJ_P 


• y* j^p (_£ wLuLni I 


C3 -la-ŁJ lilj JłyJł C2j C4j Cl *%£« JlU.! IIa cJUaą 'i 
<Ło_«jJ.I C4 (_}) ^JCaj lS-^ J «iig S»l ^Jal^fJJjJ C4 (_}) <brl4-l ój.2 C5 J 

viJJ_^J.I ę-j* C9 1 _9 _> 'J C3 jj- 4 Jjj-Jl ^iJJ_^J.I^ łJj-lJ! viJJ_^J.L; jj^LL; 

. ls sL-*^i 

JaJyj C5bj C5a (_}) C5 jIłCuI SJLC-Jl JS^kJl -b-L C5 -CCboj ^jSŃj -bj 
csCJl C5b67 jj- 4 pdj-* «-U-U LajLS" jSŃJuC C7 £* ^ C6 ę-* ś^C* C5b 

Oj^-S"" ■ilwLpl ~JLŚ*i.l IjjSs C8 -IłJ y .4-14-1 ę.Li^P ( ^lp 4P^—u Jj ./J"b 

C 4-14-1 ( Jb;J (_5 jJ 14-I ę.Ciot!l i_—ai; J_£*l.l lj_A 0*^1 ^JL .(53 jł-3; jJiil ) C9 

.LJljjJ LĆJ^ Up! Ca 4-14-1 (J*4b4 


a \i./ill 









































-L*Jl jjaSjJl iL~oSj' 



djs 4_Jj>- ^ł1?—^ ^_Ap C5b67 ^jlLI 


c^JJl Vitronectin uyjy. lwL& ^5"S^LJl Ij^iU cl/>UU 

JJLaj jjl C-3w\_i>l 4_JiM ^J-P JsJL^ JJLjtil J^-J^J |j_<f>j 4_U^L)J JJLfcllj -U-J^J 



Antibody 


Antigen 


.(56j 55j 54_j 53 ois i^-U^J o^jJi ij-* 

Complemerrt proteins 

Membranę aJNack complex 


Pa*hogen s membranę 


mmi 

I I Membrańe lesion 

^Jljfw^dU 4x-oJoJf 4jl: (54) JCiJf 



I j^toJb ój$*ć>: (55) JSjJI 

C8+C9 4U6*®JI j^>Lc jj) |S^j'j5s)l (^gś JCij' l _J*y 


4-ya^tl 


















(C 83 C9 ) jaLc J£ii • (56) i^lj 

<Uai5j I 4*JbsJI flić ól^JŚ 

(A^uaJI C 3 il - A 

jg; i/gj .J^yg-ll <3 ^Jl^T 4 _^oJlL| 4_L?^ CjIj 

jjL^JI ^j_P ^ *A>-I^J! jolJ *lgo-L& 0 ->^pIj2j 

.^li^ 4 _L^ij l)j-^J jl S/^-i %»Lp 4j5tł_^Jj wLs^ J^o-sCS 

(3 ( jJl oU-JjjJl (__£*,6?Lii 

.^JSs5^^iJlj 4-o-ojd.l óljj>-l J-JLj 


AAL^ii 












AjJ' dl^Ś* jjaSlUl iL~oSj' 


ę.1 Ap J_?rj lii ^jJl 3 cĄ Ąl Ąl 4_k"J*l 3 n Jl -Z* * 4_jĄ- C3b lĄSklk 

jł-djĄ-l ^j— a 4_AjĄ»I J—«Ąlil |t kx^J ^Jp £.1 Ajtil lj_Aj 4_Jp- C—Ąj 1 - “"I--* 

^jJl 3 s-lj-o-i-l CjL^JI ;*k■ -1 4kl_jJ J) (_£.Sjj S-fAtll i_pLp ‘ "kĄ^ '|j CpkjjĄlj 
L£ CR1 ^jpJ-> 3JI J^rk-l c. jLj^SŚJI ^k..» ( Jp C3b -il okĄk*^* J^k*- 

^.U..ę.jĄ -1 oljjSŃJl I g.* Lę 3_j|jJl L;*>tAl ^SŚJj .^jJl 3 Jk LĄA (_£pyj 
DAF Jw^Lstil JlpĄiJI sJ_a t j y> ^ A r"'' J-^ly^ Skk^j 4_«_<Ą.I jJa Jbkkl i_~A 
Decay t_—^sĄl J^*Ip ^pĄj spLp CR1 Ąk-Ą-I jĄp J| j_p Ąj (_£jJl 
JUJUj C3b £-* B J^kJl klĄl j-* £-A. ^Jl!I taccelerating Factor (DAF) 
*_* I J^>l*Jl kLĄ (_gJJl I tCRl *—* kLjĄI « C3b 3JjSL<JJ 

ĄLJ JslĄA ój_AA 31 (C3 convertase) C3 -Jl jkĄk" _k_A JLJIjj C3b 
Initiating factor (I-factor) 3-Ą' J^kĄ ^p-iĄ >* I J^kJl) Ao-kJ oLĄ>k 

AU_Ą«l 3 klSŚ_Akl C4b 4_i^SŃJ.1 Oil . (C4bj C3b 4_Jl_*i kl_.*>-1 ^kc_^o (_Ą_ll 

DAF Jl cpLA J .1 J^U% DAFj CR1 JĄ j-* JkJ 

.(57 jkj JJjĄl) anemia (o Ąi s.Ąj-1 olĄsJl jMkl Jl 


Jalkjl DAF_1I ^ L t j 
C 3 b yJI B Ą.UF 



4kiliil '-ukl ęUĄ 


Bb _JI Juaś 34 DAF _JI ijjj 


C3bBb k*Ą] 


r\ 1 

y 

Bb # d 

C.łb 

W 14 


/JG 

arSj 

CR1 

Łsiifl AJil' *Lj£ 



.DAF Jl JA Jl* hżJ\ C3 Jl (*l£uj (57) Ąj JJAJI 


a-yą.^tl 

























\ L> _o \—o \ 

j^’"^' *V^' jj^JlJl iL»oSl' 

(_£jJi! H J^bJl J-A ^ ygLl (3 4_»<>w<>JuJJ 4 "hA\ (Sj->-')1\ oLlJjjJI ^j-^» 

j^S*3 C3b c^bJl cC3b 4 JISO Js^jj B J~«Ł*Jl ^>-jj! LąI J^>-*j 
C 3-3l jbJyśj^S^ól 4 l —la ^j -^3 .C3b 4_Jl*i J^l_*^-b ^y-^-t c£-bJl I J^bcU a^j^La 
4-J^I I Jw«UJlj DAF j CR1 Jl y-^ ćJ~b^il J SlSLjuiLl 

L^l*^ c^ASl H <j ~^3 (C4b-BP) C4bb->\j uyjj ^' ^ 3-^3 3 -* dij-iJlj 

.(58 j*i; cl J^UJJ a**j*%* ^S"3 



J,LJljj C3 -U j>p J^-^j J,| iS^yi H , I <j ^\jy Jl 

_^T Jw«lp .iJbjŁ . 4 jłL>k_L| ^JpyC^S 4JjI£ 1^3 S^bj b£ .lib^l 

C^4J| (_£j_bM ębJujJJ j^J^rb^-U 4-o-o-li.l JJL*i. . jgJL« S ( Jw*bbl jJŁj 4 «o^>JlL1 CjI \? 3a yA 

$.LóJjl (^*£3 c£j-bU ę-bójJl <j 4_U^- C5b,C6,C7,C8,C9 cj^-4 

. 4^Lo-P (_£^L4“| 

b 11 7) j j—P” \ ty, Lj |-%wO ^bb^*»»Ll A* b * } 0bj a il l_j* 

ijjfcj ^pLil JJLjlU c-jbJ*3 c J^p]\ J^bJ^jl y* óy£jh\ ^pLlLI 


























AjJ' dl^Ś* jjaSlUl iL~oSj' 


lii Ul .J^u" jJ 2L~0.I Ot ^t Clq,Clr,Cls U J^v jJl aIjl^sII ^LO ^ 
Cl inhibitor ^-C l£-L!I Cl -il JaO* Oli jlJ^Sflj O_«0.l jy> 00,^1 ó-Lj>- 
(<OllJl oU^SŚi.1 jIł^ ^lp s J-Oil jLJjjdl AjŁ^ ■■-_! (_£jJlj (C1INH) 

Jjj_Jl jJi—J»l (j L»l . Ig .- ł Ol JjjuL* JJa-jj C4 -il Ja-OJ (JlObj Clr,Cls 

^jlc j-«*yi Ij_aj H,I ,DAF,S jO^Ol aIsO^j <l«_<O.I A .t. ’.t U. t ; h:~ OLś 
L^JLai » aOO^j <04-1 ^1p C3b <c«-«O.I cOa.t) li) (_$l .C5 -il ójSŃJ 

J jjul* JJao I J^lOli .FI J^lOl s-Ip-L—jt <014-1 aj-* J*>LO ^jlc I J^lOl uli CR1 
Ol .1 J-^lOl (_$Jl!IH J—*lOl s-lp-L—jt iC3b -00.1 a_l^SŚj * C3b 

B J-^lOl £_/• C3b -il OLJjl C3bBb -00.1 c^l^r—®l i —j H J-^L*Jl 

Jl O-JOj c~o <j j uyjj-t Oli ^j^SŚOl lS -Oj ,C3b -il i ?o ^lObj 

ę»—«>l l _^<2->Jj (9) jOj Jj-Orlj . 4_«_<O.I oLi^SO ^ilj ^Ij-OO <_£O)! I C3b 


. 4_«_«0.l aL«^- 


. 'ie^ojJI ’<Ua> óLuJJjJ |u&l : (9) fftlj JjJjsJI 


dluOi 

yfiUWI 


JjJjlI tilluiOl 

OluOI 


C5, 

C6, 

C7, 

C8, 

C9 

Mannan binding 
protein (MBP), 
Mannan associated 
serine protease 
(MASP1, MASP2) 

C3, 

B Factor 

D factor 
Properdin 

Cląrs, 

C4, 

C2, 

C3, 

CjUjjjjJI 

Protein S 
(yitronectin) 

Cl-INH, C4-BP Factors I* & H, DAF, CR1, 
etc. 

CjUjjjjJI 


a 0.01 

















A-*Jl dl^Ś* jjaSlUl iL~oSj' 


^IŚjJ! ^-9 4o^uxJ! — Liii 

% ^-^' c3 ęt-&Lo*Jj jt—**>^jP jAiaJl Jj Lj&prtJj 4 j^>- oijLkj oJ_P 4 _^<>JuJJ 

LC <L«lxj! 4^>_oJlLl i^Jsu Ui>j 4*^^ ^ 2 -^>łJj Lod"" 4«Pjj*)\Jlj AaP^J) ApL-LI ^Pjj 

: l/k 

. 4_JL>j ^jiiM ęLiJtjl oLlJjjJ Jj>- /^p 4_jj^iJl L>^Aii—\ ^Jj>- <8> 

. Cl*-dS C^^ApLaj l)LS^» (J,J ^%-P*)LiJ c-jIwL^-J ó!wb>“! 

oL^jjyśJlj 4_*j^*Jl L^iMj (_£l 4_jL^UJl oy^Ll? <§> 

4—owojd.l Ol—LJjjJ ^j__* 4_Ux^» oLJjSO -Ul__Jjl oL_*JlJl AilJj^vw^ 

.C5a dJJwL *)d* Ij^jM oJ_& 

A-jjI^UVI £jLIVt A-aaIaII 4j$jAaJ) uftjUajlI - 1 


; aJIjJI ojjltjJl A-Pjj*^! 4pLi.1 Jj 

.(C5a) ^U-£Jl cpUl 4^I apL*j <8> 

A-ó^l L)1_S0 ójjJ-Lil L^-^r-j^P-j Lł^iMj O^wLjJI 0jJ5rŁjfc ^Jp JpL^J 

4_jjwlJi L>^iLl^ .^aJl L^U^SC« ^_I?j Mast ccii ajjjJi ^l3i 

4_jUpLi ^_Jp (_£ y~^~ C^Łw^vJl1 | G^y-Zry* L_J^_>- 

J A-pjJl 4^-j^l o^LJJ L£AiU oJla c^yJ liii clgE > ^^Jp 

^ry«l^_ 4 _Jl*i C-A_-S^i c_Jj_di _ta 4 _(. I_d*_ IpIj2j IgE 

*Jl J^_J4jJ (^^^j>ŁlSl 4_JU>- 4_j Lj^taM oJ-Jfc 

. 4_ljLaJl 

.4j^>>jJl A-Pj^I Ajijjjj d^bj 











^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

Sjjs^aJ' jj^JlJl iL»oSl' 

Aj&UaJI tlAJiVl ^ <L&a1aU AjjjaJl uiiUap — l_i 

! L^l A^PjjJl A-pLuLl Axilj <U^I Cbl3 i_JłjUi?j 0 ~L*j A-owo^lL| PjJL) 

JjL* AJL$jJl A_*3-l oI-JLjISsJIj A_-jJ^>- 

■ C3b aJsL-^j 5^j«JJl jjjJ tj\ Opsonization 4jL$JaJl śapLJ. 1 
. ^L.* 1 L^blS" - 4^abl iji^LoLSsJl ] y ^J-p wVpL^*u L^-S^ 

4^uwJI 2o^*5sJ! pjliś^J! — liUj 

Oj-S”"S t_AjblśjJ! ^y» 4_> ^jJL J^«_P “^-o-oAl Ja. ■ ~i ijj J-SŚJ 

: U_i la^S b^-* 1 

. 4_iLJjJl f.Lp-^1 ( J^j LjbbjM ( JuL>s-xJ t_~ajj Aia-JuJl ajjfc ! C9-C5 
J^U:f JbPl jt J^i Jl UiM d C5b6789 Cpj-i 

. A^»jjJl ę.lj-oJ-1 CjLj^S\J l L^JL^_V? Lj^iM ^j-^* 6«-L>Jp 

ę.LdJtjl (jij_C (J>} (S^JL ‘—^4»I^AjI Ol J--Lj Jj aJ-oP ^vwJ 

.U-U Jl *lU 

JLuJl L^y-I A^s (C5-C3 j-* sJ^óJ.! oLJl y;f) : C5a, C4a, C3a 

aJLpjJI Aj^jjjJl d^Ljj U? (3^/^ ^p 1 ^ 

.$.L-J-Ll ^2 -Lłj j! LjLJ! ^Jp w\_pL_vJj 

cjJ_ 4 c-jjJrl ^Jp -XpL-vo ^JJl a_<»wo-iLI ^l^il wb*-1 j_& \ C5a 

JSLóo C5a *Ub ol^Jl C567 v^>!j C5a ^ S^S" 

[Ą+0JLU ^\ji\ jl JJL*Jj 


a-yą^tt 










J' Al&*>Sh 


^a ójy>-^J\ lL£\ -j* ^JJ-Aj 4_^pLlL| CjLJ-Jjj £-4 41? ,i;ll 4_owo-lLl ^l^il J^LJjl 

l_^ L»j ,*3»I 4 _^pI_lLI 4|»»Lax 3*I jj o^s^i JuLsj 1>»L^^.^i*\.Ll 

. 4j5rt^J ^ 1 ip 4 j O Ijo Lj ^4 

^J-P L&JjL^ ijjfcj ^-lp ^4 *A_>łL) ! C3b <8> 

4_St-Xi 4 _;PLlL| ol-UL*J.I £_a UsoL^l; Ą-jLg-lgJlj ^fJJj_S"". 4_«_*1J| 4_J_«_£• 

olJ-i*i.l sj_* jli oljtJLJl j> JjJjJIj f.\j^±J -1 L>*AiM ^Lc- C3bJ 4-Liu»~a ~‘3^ r _) 

jl (jL^eiaJl (3 ^-U! ^j-a l g~-<j ./j~ ( jjl OL*JUl jl L>*AjL| £_a 

■f a^' _-—i.j’ ' l . l 1 -' '' —’' - j.^l> '' *' wl -i ^ * J_a j I ? L?*^_l '' ęf, ' i A 0 '' j - r ■ '' — wl ^ J —'■ wN_! '' 

. 4_o_o_xi.l i^śl oijllij jLv2>tL jlJJJl ( 10 ) rł-Ś; JjwbMj t(59) 


Alternative pathway 

Lectin pathway 

Classical pathway 

spontaneous acttvalion 

mannose btnding 

antibody binding 

C3-► C3b 

MBL 

MASP-1 

Clq/r 2 /S 2 

Facłor D 

Rf » Rh 

MASP-2 


C4/C2-- C4b/C2b 

C4/C2- - C4b/C2b 


C3b/Bb C4b/C2b C4b/C2b 



C3 corwertase 

C3-► C3a + C3b 



anaphylatoxin 


opsonization 


lytic pathway 


inflammation. 
phagocyte recruitment 


phagocytosis 


formation of membrane- 
altach comlex. 
lysis ot pathogens 


C4a, C3a, C5a 


C3b 


C5b, C6, C7, C8, C9 


. icułjjjl j *?UJ 4óJU?uJI 4j^sJI : (59) J.5UJI 


































\ ^ X g- L> _ o \— o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL»oSl' 


. ’iu&ieJI jljśV i_śj( jOŚdUi : (10) |^5j 


<U J^aUJI 




Cl-INH 

ę. I^jolUjjI 


C2b 

(B (C3a-INA 

jtj 

^4 u ul i i '* v ^ 

Aj^C.U1I Ll>L^!I i_Ll^J <Uljl 

4jc.jVI Ajijij ojljj t An.\i'lj 

dj^LjaaJl 

4_^jI£ ClAjjlj tę-LuiLoSI 

C3a 

I J-Ullj H J4*II 

A A* \\W 

4 A9 \ i\l l»i u*n w^ 4 il ^ l»-t\l 

AjKIuj C3b 

C3a-INA 

(jtj 

^4 u ul 1 1 '* V ) 

Aj^c.1111 lj^Lk]| Jx\'\\ 

ł4jj-o«i3! 4jiC*j$\ 

ę- CS^h >.śix 11 

C4a 

I J-UI iC4Bb, 

4_A*Aj 

4 ^ li 

C4b 

C3a-INA 

<jjtj 

JajS a . ilg‘1'1 

CjT^ 

Aj^c.1111 lj^Lk]| Jx\'\\ 

ł4jj-o«i3! 4jlC.j$\ SjLj 

ę-LoiLa]! ciS^\ *.ś^x\\ 

ĄuVnj CiS^S\x >all iW 

Cjlli£jJj4jV \ 

>sAg.t t a CjLijIj 

C5a 

S ufjj} 

(Jk 4l_jlgj]l 

lAUJI 

( _ s lt Jj' .-^."iNl 1 i ' '~W 

IAUJI 

C5b67 


4^iua]) 






















4-*Jl dl^Ś* jjaSlUl iL~oSj' 


4eo!wU)JI ^IjŚI (jaw oLć ^j£ 4©^L)I 4*4>^.cJf oVl^tJI — bulj 

4_x>woJiLl s\ji\ ij-* I j! i^jLp ^_p a_^LJ| j^S*" 

.JjJ-J| ji ^-ig-ij ( jJl 4_kjil j! 41? „i^Ll cjLp LjL>-ij 

c_jL^_iil £-* J_J_ai]I ^j_p 4Jj^-vJ*l 4^>w<>jiil ^l^i! (^1 ^_jLp j^ilju Jii 

. A-^t-ulil yS'^ % )j\ 

.a^ł-ułII jL^jl £-y JjJ-Jl 4lg„i;ll <*»jLp j^il^u <8> 

.4-oljjJl A^ulpjJl <Ló^Jl Cl k:L c-jLjJl 

ol^S^Ll (3 4^2 j2j>cJL« L^Ij ó^J i^JJwLSj 4^ojd.b A^pLLl oLS^ll L>-Jy 

(L^-ClaJ) 4_^oJlLl J^Ljjl ójj C^Li-l 4_jvi^Jlj (J^ 4 4 _^pIa1I 

.^Ł^wsjJl <~yJ^- OUjjl JjJ-Uj 

A-Aa1a] 1 JjluLA (J-ubii — 1 


ji -^j-^J 4^0 ijj out ^gjLiJi ^Ji i-j^-i (3 

. ^pLl« J^pLaj ówL^; jJl L^-l 4 -j-^iSC o>L»V 4^<>jlLI .il^il i 

jyZ*j 4_^ojd.l oLlJjjJ 4. 0 J_j li 4J 4 _^oJlL 1 i ^LajjI 

oIjL^J^IS^ o^C-l (3 jj-Wl cjLlJjjj a_p^o^- 


• J^ 4 <3/^ OwLju 4 ^ 0 -iLl ^l^il ^>Li /^S\P 

a^jLI? jjl a^JJLLl 1 J-& ! CH 50 śj-Laii ^Li 

Ól-L^l ^1 p d^l—J^-1 J^iil Gj.-LJLa UjJ_~«j . J_£jf 4 _^>^oJlL| j_v£?IjLP >00^7- 

.La^IwL^Ij \S*A>- jf-b- 4 ii/* 


*LaJLuail 








J \ ^ X g- cd-J L > _o \—o \ 

j^’"^' *V^' ( - 5 '-*^' jj^JlJl iL»oSl' 

JijJ-Jlj (_£J_J_aJl viJJ_^J.l Jl 5^JsLdo jJJL 1J_* (3j 

.(j^SlLJ.1 ^-1* (3 uy^* 3/ <3 j' 

\j L^I fiwL-& ^3 ^\j^\ ^yj « 3/^ 

. . . C4 jl C3 ^LJś ^lL« a-l^- LS -l-f- 3_o_«jJ.I .al^JI wlj>-l^ JdO 
jT ^Ld! jLó^^l JjL. oI^Lł^I Jd; j 5_;pLil oL-LiU 5_ibd.l jJl^k!! 

. . . aJL^ls 


4-yą^tl 









-L*Jl JL^A jjaSjJl iL~oSj' 



A \c-\ \j&\\ A_sL=wIL^jjV V 

++' ♦ *. 

Immune Response 


2LcLoJf ^bclwV! -V^! 
AjPUaI) 4jl^luiVt <-ibjXJ — li 


fid_& A_J| A_L>-|jJl A_*Jj*Jl j*—w«Jrl A_pUJj jL^r 

^plAl JjLwcj A_pllLl jL^J>r jj_Uj ^tUAS Cjt— ^Jr\ ÓjljJ ^ip \T^~>~ 

fid_A j-i^>- A-jlijJJ (A_^^SC«j A^jcJ^ 4_a1i>łL| 
^3 A_*P ^_»A ^ ?^xj *A_*P .^..«..v^ 7I ^ ^ ^ Jl Aj^^.^^1 >- ^ l ^ A»^pLd*l 

J-^-flj aJ| <J5 ^J A-^PjjJl idJ-Sij iJjk ^2 Jj>łI]J aJjL^- 

! A-oL>-*Jl fi Jj£ 


^jA L^JJ» A^j yJl aJI^I 

oL-^ijjyLSlj AjJjlLI fijL^Jl A_^rjli-| pi aJ^Ljc« j! <#► 

^»ji;_! j»_^vJr! ^ySj—Ju lii c3_ ^\s>- łś O_ i- ( j—illj (4_SljtaJl 4__J-I iljJjj 

^J^ws^j>txj| A_?rc_^U *)\J AjAj iAj jó JJL$ 4dlj fiji. O 


. (Hypersensitivity 

a_v^Ij>- o*VL>- (3 <*^ASl lT^" ^pLlLI jL^A-l fij-UL» 

y£- J—J^l L)j-^o LkJjpj A^w^liLj ^Jd; L^3 JJLij A^Jlui^l l^isJ J-i 

. (Autoimmunity ^p^A') Self-antigen V'^' 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 


— LJ 


j^-4-^Jrl lwi_A 4_^jULę j»jJL> 4 _pLlL| jL^J^r óLi i^j\j£- 1 Jj^O Jj-P 

. ę.\*/2«*]\ ^jJl jl yij^ ^j-P 

Aj^UaI) 4j1^2uuV) 

(4j£^j^U) Ajjujlall) Ajjlaill 4 j& 11*11 Aj1^1uiVI — 1 

cd 4 _a1x>s_LI <3 ^y^y* y-^ GwOJ-p LpI^JI 

. 4^?L>- j>Pj 4_*Pjj j^P L5^J 4 jł1i>łL| jjJalłl 

j%-ol^-Jrl (Jj_>0 Jh ji_ L^Ux1j ^ AjL^łJL^^I oJ—Aj 


AouuLail Aj&Ua]) 4j1^2uiVI ~ 2 

Ow\_P^ 4 _j^\jLoJJ| OwL_A 

.(cj! 4_L>-IjJ| OyjJ! 4 jU*łL^ \S* 

Aj^UaII 4jlVudVt ^9 Sjjj-aII J-aljxH — * 

Cytotoxic ) lj*)^j>ciJ 4 ^»l_^vJl j^iUL*JlS^ 4 Jl_j^>ciJ ^L^Jl 

(Drugs 

C^l^l_ ^2J» J_aljp) _s^^-l 4_JjSCll j»l_ o^jŁjI (^"^* J 

ibLdf) di-Si ^j_>» dy*j-^ ^c-^JLLJ! c-3j (3 -^-p dJJ-ij 

.(X-Rays 6 -Mercaptopurine jijyiyi^j^ -6 

.OU-JjjJl ^i_P ^ 2-^0 ^jjl ^Jj>-| Jjj 

. AjwLojjU^JI O Ij yŁl -;>-' 

Aj^UaI) AjU1^V1 Cjj.1^ — j 

U* j-*2j cl^- I 4 « d>«:Ll Ju<»jCLcvJ 

^j_p ^j^>ł 1 ) ^jJl ^pLlLI ^IwLd^l ^pJjl^o (jJJl ^pLlLI ^Jl 

. i jj>- ^ 1 p dj^LaJi aJjLaJi J^^js 


A^kiLunll 










J-jJl JL*-£ 


Sl Lo^_v2xj ^j_p 0^0 >ju V (j^plijJl ^JLwo*yI ćM ^fl 

. ^JL-b L>^£JL^jL£ ę*-X^ A-jPbil 4_L>Jrl Ij^U- <j\j a£jLJU>»j UjIxj ^JljLft OJ Jj 

(JjL>ł-w«» OLŚ (*AŻ-a wLjj^Jl (JH/^ l/^”) L^i *^-^ 2 -^ w4 L^ (J~U*3 

. . . ó*^Aj ^1p J-»^Lwm-LI IOjł /y» 

jji\ ^1 ^ja1\ - 1 

wLju oJJij I0 jł> / / o90 — 70 j^jlijJl <3 

y£\jj wL>r-l^iJ oLjJLSI OIj 4_v^l_>- c^LojJ-Jl j^i? Or^ .-L^Jlj JL^łUI <3 

.j^Lil dilj (3 

j\_P ol_jj_ 4 S^*_ ^C^O _ *pjU*S*\ 4_«jtL 01 -0_>-^J*l _ aj 

. AjIjOJI 

Aojlfł]) AJ^aJI — 2 

4_L?L»jj 1.^-^Oj jjjj tO - ^ ^^•-^-02^0.1 oO-jfc 4_L>-y» 

15*"Lo-l5j ^jLc^I oJ_p Jl j»L! oJ_p aO-o^JI o0_& 3 j aJLM ap^o^- 

. OjAJłJl oJjfc Cy^i 4-Jl_P £^-v 2-S jt-w*Jrl 4 jJJŁ>L>t 

- 3 

4_3^lLl 4-PjjJl 4_^0 _vwA 3 ^viUS 4-c^lj ^-*P 4_L>-^» 

lj 1i*-^Ll l*U u ^j^-L^łOI 0»*> i <0^ 4_^pI_lLI LO-o-^JI ^3 c—^11 dL^~ 

. ^ Qg<Łlj Ąjl^JgJlj 4^>»*JJlS^ 

ajI>u^ a4VIvaN — a 

A .WłUd<>\l JjiJ iL> 
iMalubftil (J& <-3>*-^ ~ 1 

00 oJ-Ji aJj! ^Ij-pI 4_J^p j_j ^ ^Jj>-J-j Lo_lj>- 

_>» $-!jJ>ri ^Jpj*J ^ ^|J_P^I lwi_4 4_jJlj i LAs>- JOj J-02JL«-0*I ^_lljj 











^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

■ę^ki ^r-fi SjjsSAJl iL-oSl' 

\J^)\Ś>-\ c3yu ię.Jj A^Lll 4 jL*łLv*j^I LOJjj cAjjOOOJl Lj*^1>łJJ L^>J^ .J-P 

jS M 

; 4-uLłJJl \j^Aj>łJJ Laij c_3ycJl o '*L^i ^1 p ajjOOOJI 

a_-L»L>- Oj—0>j_jp j ^_J_p Lj*)liLl 0 wLjł : B a-jjIjs^JJI 

. J_b2JL^>_Ll lw\_4 4-jPjjJl AOLiodl 4 _*pLlL! oLJjJjJjJl oUjji 

L*>UO li Al*Jji lij 4_J_P <-J>y£j ^ ^_2j w\.^QjL.^oJJ A^PjOl | X AjjLfi-oJJl 

^22 4-o-3tiJl 4^L_P Jju AaJlJl C A^2j\^ti\ 

c_3j_stlSl pJu ( JC_Slj ~LJL*_£ .L?Qjj (_£wLSl (^j_lii“ł LgjLJUP ^_Ip 

X A-jj lj2-^0i I ,^-J-P 4_Jj-o^- ( c_^j < < i I ^ 4w*_P jj A^j 1—J*-P ^j_P L$-1 p 

.(61J 60 p-3; 



Activation phase 

Class IIMHC 


Antigen 


Heiper 
Macrophage T celi 
(Th) 


• Ja*i**J) (60) |^ij JJCśJI 

o-\cL~cJI ŁoUJI Lltóe)l MHC II Jl ibLi^J 





















-L*Jl jjaSjJl iL~oSj' 


Effector phase 


Endoplasmic 
"Helping signals" reticulum 



Plasma celi 

Sw\cL^Jf OloUI J.^9 yo ow\cLq OtjLi! 4b?L o^j O li U! 4^yLo : 4Jl*iJf 4 JL>j^JI (61) ^dj 

.śljJpMJ 0jjAQ lyUwMj UMj*J 4iaHcJl 

4_^pjjJl ajjIjLJJI wLsl2jL^J*l OLi L^-l Jjj 

. A^pIlLI Aj 

yj* JJLsc* <,_JW: olxJl_Jl ^Ip jj^-L>3 

.(Th) S-IpL^* aJIj ^ L^J-p-lij (MHC-II) < 3 ^ ^ju^\ 

(MHC-I) 0 W 2 J' ol(3 

.(62 pĄj ^S2iJl) Tc aJIJ \S^k>- L^IpLaj 


^ -* 1 - -I j] A>AŁm<*n| 



^MHCI 

=(•)= 


Ł»U| ijilffl CD8 

fluiijl 

CjLo jj^iJjjl ^ 


MHC £-0 Jiinj| Jjljj 

cP! j^ 


' : v^—VT 

W 1 ■ 


C&7 


MHC jńujl luŁL 
cr^j* jte 1 A 


*w>y JtSjjai 

rER Aiii|.ij| 


y \- > 


'•N-^ -^T-?'|'-- 


- % 


($) 


rźRl* 


dJjU! tp! L)i>JjJl 

JMJJ^I Aająj Jiij Cj| AaIiijI Jsli £jjjj)3| 

<te\$ i^u^l *4^1 c^J 


_L 


MHC Jimll 


\\ MHC I _j| Laliuj^i yi*ju 
* rER ^ Iłuj liii 


.MHC I J! 4ŁjLj^j ól^UaL»e ,j<?jC I (62) |^5j JJCiJl 


4-va,^l 




































^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

■ę^ki ^r-fi SjjsSlOl *V^' iL-oSl' 

dJ&luL&i! (T) AjiUil CiIjjILJII — 2 

; ^1p Bj T AjjLa-oJJl j! jolJ oli) 

A_jjbL>JJl Lj^iM ^upLś^ g.Lc_£^-il ^_Lp c_3j_jcJ| OJ 

o*Xj.-\_P c_JjL4 O-lJl JJLŚ C^L^^JD^I Oj-SsJ 

o^LpO_0*I^ ^IpL*^ cO^^i 1^ O^o 4_^. J h .;:il ^JłjUśjjJI Jj X AjjLi-oJJl L>^jL| 

*ji^ 3j*j ( jJl X aOOJI L>^ił-I ojjfc .(Xc A-«LwJl c^LjIOI^ J^-ó* joli li L^Os^uj (Xh 
jl^il ^Ap c^LjJLJI L^-Jp ^Jp ^l^-i 

^kil cSlii^sil X j'B ajjIjUJJI 1£>U0 <j yjj ^OJl Lymphokine (o^j^AJ') >* 


.(63 j%-5; J^-^Al) IALL*> 

































A-*Jl JLP jjaSlUl iL~oSj' 


^llftil Jjll f^Lusa— 3 

^-Ip ajjIjLJJI yj> jJ^S' i^y^> <u^2jdl 3 V 

. <-X.i1^.I^.<ii*-Ni.L jjlUl 

i^JJwLS !wi_& ^J{-*j ^pLlU ^Jl ^^5" lij 

oLuS^jUJJI oL*Syr L^^gj j£-^ LftjLaJg-ygl ^jJl 4_^LJJ| 

^J_P wLy2^Al 4_L»UM 4_ t ul_Jl Lj^iM JL~->- 3 ^_P>LjL^> Tłl oJpLw*J*l L}*)3“) 

.Luljij aJjL jjiLl L>^iL| aL«IS^4_L^vJ d^^j 

^J-J 4_Jpli ę.lJgp'^ (_£.2>J_J CjjLo-Jl jjJg (3^ jj-Jg 

l_j v^>- ygsl B ojLa-oJJl Lj^p- Jj_>łXj oj_jJj>t oLć—*gj ^2 jL ygp- 

. 11 4«łP^«J I ^ I 1 y~ ^ ^ ^ 1^ a«v^ 

ówu>- TC jl 4_Jjli 1_J*)^J>- T AjjLfi-dJl L>^3-| (JjJ>ł^JJ Lo3" 

b^u (MHC-I) Jj^n 0 W 2 J' ^ 

tLcLuoJI SjfIMI — Lilj 

/^p aLv^UL| aJ^- 3-I jj\j ajjLaII 4jLSjJ| cjd>L*-Ll l_uS\_c 

4_JIjJl dj-oJJ jJĆ&\ P jl ^<LJj^/I ^LwOw^J L« jl J^2 JL^w 3J djVI 

. 4-opl jJl jl ^Ajjjliil AjL^tłI^^Lj) ^P~bj dj^ L/d 

^^-ca* d^-^ 4_JliSl AjIj^łL^^I (j^_>- 3 ^**^1 ^ dj^l 

yyi^S>\ yy-J B Oj\jl 3J| l_j^)3“l Ig^ A~J ^w\_p ęlj2.1g_v^lj J-_v2^J*l 

<_JipLsl2lJlj g-ljaJg-^^^lj ^Pwb L« gA-aJg^yg^ 1 4_J-oP ^ppL>lil 

.JLmJI 


AAL^ii 













-L*Jl jjaSjJl iL~oSj' 


^Lp JiSs-iio Ojygi al_J>- s /'- jŁ ! sjjSs 4 _ś^-LJ| sJ_ilLl L>*AiM jj 

j! 1 0.-L*J 4_ujl? L^v2aj jSJ ^jL»I 0_lP j! ^bl oJjlj jwLaj 

.AjjJltSl jwLv^» a^SljJl l c>jy>-*^\ btAi-l ojjfcj .o i^JwwA* Ow\_P 

Primary response <UljVl jl Ajj^I 4JaIujVI ~ 1 

; L* ^Lll jL^A-1 L«J-lp 

—7 s^Lp) ^oL^i jl j»L)i ^1 ygLl jLp 3 <8> 

4-}jS>-2 jl aJLI^pJ GŚj^i ?j 4_P^?rj 4 _jc 3? ^_lp I^LoJlpl ^L>l 10 

■Ly^lp-j ^jL^jI aJ_*J ^LaJ_)*yi (j ^ y^j (- - • ^ -.^ Ł 

. 1 Jjsr 4. ■ ŻJ fl P- •■ * Jjj ^Ją. ‘^'-l f IgM Jl 

j IgM ob^Lw^ Ja ***-J .IgA jf IgG LfcjLj IgM ^ ^lwL>l JjI j! <§> 

.IgG ajjLaIIj 

JfjUb 0~LP 3 Ćw^; AjOj-^ ^pLlLI jL^jirl 4 jL^łI^>I 0JjJ 

J-ju 10-7 jż jlś oljuSńjj 5jjii 4^^sśj ^j./aU 3 iiwL^s^i jj g ji *yi 

I-Ljj IaJ_*j ój_<*S\Jl Sja-Aj .alj-^a^l jj_^Ja> ijy>j -t .żj~.^U ,j\j a^LaJl <* - 

^JLjj ^jL^I oJ_P j! ^»IjI G^LP 3 (J»i 3 v^*S ^Lajj^I 3 ^1-^—v^Vl 

|j_o l)I djLfiJ ll^lj 

Secondary response AjjjIIH Aj1a1uiVI - v 

li jl^) 4_^» IJ_^ Loji t^Lsjl c4_^jł5 j_v2Jl3*1 ^pLlLI jL^A-1 3^Lv^j L«J-lp 

; 4-JliSl dj-oJJ aJj^I -X*j jl wL*j <,_ JLJ^P-Laj 

SjL^łI^^I l5 1p1 oIj^L^JTj (^Ij 1 5-3 d^Lp) 4 jL?tł 1^1 ó<8> 

-L*j .a (e^SlJJl Lj^Ap-) s.l_aj 4_Jj*yi 

■JjSii 


4^iua]( 









*L*Jl 


4_Jj^yi ajUll^I <Jj L^jl^SsJ 4j*>LJu>» AjjiliSl <L L^łL-* ^ I (3 a^-LlSI IgM ó^5sJ 

LJjUL* i5-L_L 4jLI gG ,j— 4 y-Ż^Ll y ^I oL_*^£^ ^łUJ 4_J 1 

Jfij^s jyj? ^i-ll?^! dj-A oi L»-S^ .aJj^i ^ *y l 


. aJJ^-*J l ^j~Jl^J ^J-y2J2-0 'y ^llibj i 4_&lL^i (_^l 

. &yyj23 i Qy£ j yś\J <8> 

c~il5" j_v^śl j «Ąi^oJli J^>-jJl ,jj_j sjLjiJ! c-JlS" LUS" s <'5‘ > 



SjdJLLa LjjAJalua^] 4 jIaIujVI — ^ 

. ^^7 I ^ I —L*^ i 1 ^L uJ t- ^-iy\ 1 ^ j »»u2^iJ i ^ i jJ —L^-ik, J. 1 —Lp 

J--U j-Lj AjI *yj Lj^ r .sl-L^^I ^LJl LjLJ I ^lp ol-L/£l«-«J*l <j\j ^^3 lilii ówl^ 

.a^j^ji 4^-LJi A^^yi 

^^^sjwlJI (Jl^—Jlj L^jl£—lII ^ l—flJ ^Jw—^ «j 1^ ^Jk^\_«»»*«j .£i^\—**!»! ^-iwowLl ——j ^Li-Li 

. (MMR) AJllSlI v^lj ^l^Slj *~^U ^ ji (DPT) jlj&lj 

Aj&lltl) Aj1^1uiVIj j-**Jł ~ J 

.(^J ^^i 1^ jJjJl) j-*j*]\ Jb4l ^jol_dś> 1 p ^i,LxLl -LAl i^Jl^-L^I lpLlLI C)y^j 

’. JwLj LĆJ t— jo* 3 -LjjJl ^LlP A™-jJl 4-jplli.l Aj L^tłI-* ^ I OLstL 5 L«l 

. 4 «oj*)L« yś' O-LP A-Jllil L*yjL| AjL 1 ?j l)I 
.sl-LL^^yi A^-Jull jj_p ^1 IgG (JLiiI -lJ^JI -Lip ^l-LL?^! ^-1^^ ^Lj 

LaJ_^p 6-3 j-o^- (j L^» L j-^i y <4j*VI 


.aJLp oLlij^L JjśJ^Jl ajLv^| o^jJ^>- 

4_jLe^ ^>lg?^.wO (_£-Ul (c^jj/^^i IgA) 'Ls^Lp ^l-LL^I ^JLp !^C,yl^z Lv2jI ^^1 <8> 


.4 jł 1 i>łLI aj^jlLIj <l-— jLiiil oLLj % yi ^jA jlJ^I 












*L*Jl jj^SjJl ibu^l 


A^>-LJlJ| 4_aJjJJ| Jj^> C^lIgM -? AjL^łI^I jS2iu l)I J^vjJr! 

.lo^lj c-^^Ssj jJl (^JjLJl 
. Qjy^23 &J\ j 2 j wL*j IgGj IgM ^Jwgj IwLj 

wLyb ^JLllilj £.J_Jl ^J_^\_C aJ_Pj 0 J^J>r Ol^-v 2 ^-vJ*l 

JSLdo JL^SII ^*Jl ^ 3 US! ^Jl j JLóJl 

4 _jUjJJ oj_*i»l oL>-lJLlSl ^ 2 xj ^ 12 xj ^ ĆM IwiJ c cj! 

. 24-18 j-«*P (3^ ^J"Lr^ Aj J-AxilS^ <Łs^-oJ*l ^y 2 JU 

IgG AjL?tł 1 ^I (3 .d^Lp A_pldl £j>rlj^ jl J_LP L«l < 8 > 

Jsj-ś SjLsłL^I (3 JjI *ajlp j_^śj *"-‘^ ./»*.^U ^jA*j ol4 


■7^ 


Ui 


3 ♦./? I' wLLP- Lo-S^ wLLP OwLJ*j^ 

£>« 44Wva 1) £|_jjVIj (jPUaII jl^ąJI yjj Ajbbdł Sjjj^I J^IjaJI - A 

£U>&! 

^jlp -LoJjEJ ^E-ojLl Ijjfc ^jp ( jjl S-Lij U £e_«J 4 SjL^S^I (1)1 4 jłJ1^-I 3 

l—™>J.I jl ^alii-lj ^ysV>- l g JąjŁ)J _ a^./J]»l; ^ys\>- l g JłJŁ) Sj^O Jl^IjP 

i aj^Atlj A at«* 3 l ~ 1 

: L> AjłL*i1»I 

. 4_^l*Jl 4 ^>ł-v^J| AllL>- 

(Jtól <3 AjL^fli d^o-P 

.V ^1 ^ŁojLl ( j^J2-J LajL» { j&j*J Jj l)IS^ <8> 

^-alaJlj AliaLLail J^IjsJI — 2 

; AjiLjCiLI 















*L*Jl jj^SjJl ibu^l 


... J^L>łJ.I ęLiJJlj J-LLlS^Jl/^l ^1p ajjJJLa 

5y>rJ 4_^«*J^_Ll ^1 4 ■>* ««lg j| w«Jrl ^AijJl (_£jJLS 4jj JJb 

...aJ^Ij jl^il jl 4_1 śjL^- 

j->-f eii J- 4 <J ^bil 03-^4 diii J-*-' J- 4 

Jw^U; <3 1 ^ 13 j*j* <*-*-£. ^Jl L« 

! 4jłJ-2>s_L| 

]&* *tjJj 4_^*J_Jl 4_J^_P ^jfc j%—b> (J?jJl <uplijj! oLl^-Jtil Jjl 

^Jj>-b ^Łoji-1 <J ypj ^y» Jjtb dJp (^iJJi (JŹjid^J wXij A^woJlLl 

Jj_>0 ^LjI O-LP J_*j 4_jjJjM 4_pLlL 1 jl itJU^I ^jj_SvJ J^LJUj ^_v2Jj v 

j-g]gJ l g ^>- ^CwojLl ^sjLJ ^JpjJO J_i <^Jr( l)LS^ IS| Vj, J%—^c-«ji~| 

. 4P^-vj Aj ijJiM 4 pLU j\ 

4_Jlj>- Jj 4_*pbJ*l 4 _*Lo^*J 1 <3 l_A*Jl J_Jl A-Owojd.1 jL^J>r ^IJL^I J^Ldo 

a_pIA1 0^-^“ J j%—Jj|^-w*» ji ^wiJl (3 a_j^-^- 1 oL «/g*?Llj 

.L*>U~1 Jj>-b j)jiu ^jJl oLw2jClLlj aJL>- Jj b?Lioj \s>-ypj I Aj ijJiM 

ji jl b\ £c_>»Li-l ^Ji0a*mj Lo-jl^ ^Jgj ^jłIŁLaj <8> 

.£cj»UM J c^j aL»UJ l A«p\i jJIj A-pUlI oL-L>j<J 1 1^3i 

J wk> ^ł—ojs^łU ^5j_3tiSl (3 o_y3-2 j—I§M[ u - ' 4 ól Lc <%> 

ajL^^I a_3^xj» J a_^L>- a^' ji a_lp o^isSsJli (_^jJLi)l jl ^J^pLaJ! 

Li> ^Jl ^1>^I ^-Lp ^jP>\->- aJjaLI aJljJj^-I a_^^s^>J^-1 

J^3 ^-lo Lo-Lj>- j! ijjŁ AJ^Ij jl A^Pjj ^JŁsliśjł 

.^ŁoJ>łJJ AJjJj^-vJ| OjJ-y^sJl 


AAL^ii 









A-*Jl dl^Ś* jjaSlUl iL~oSj' 


julall _iLJl 

• • % % 


4-ya^tl 









-L*Jl JL Jz jjsSjJ! iL-oSl' 


^UaII jI^ąJI !j^\ j*\ 

jj a/2 1 \j (_£I 3~^ A^pbLl bb»«^JI i,_ JiAs^- ^ ^ '*—-^•■^-^i 

_^» jj-v2_Sl jb bb^-i ^_S\Jj .4_*j^*Jl ^b^Or^lj bbi jJi ęb^-^i (J^ ^j-* 4 ę%—4_^L^» 

g.bbp^ij 4_?rc— ł _vJ S yI c_.« „,/gT A_JLj^>- 4_j ii 4_^pbi»i C^bb>-*Ji j cóba^l 

j\j^?^\ J (jśsj . b^-blSo obJ-i l5 Ip jb^^l <jj 4lS"^—^ri bb^bj 

; ^jbp 4-^?*- Apldi obb>-*JJ e3jjł>! ^p c_ii^-^/i ^p ^jJi 

. Hypersensitivity J?ji 13 

. Autoimmunity 13 

. Graft rejection Jaśj 13 


O^') 


h if-L-Jł ^yaAj 13 


4-ya^tl 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl jjaSjJl iL~oSj' 



^ ^ ^ ^ ii >ia Ji ijj 

Hype ise nsiti vrty 


a-^/yi - v$f 

Sensitization jl Sensitivity jl Allergy 

4 ***«}?ll 4_SlAl J5 A^jji* s\j** yy L)ji *}\pLaj ^pLJ .1 jL^Jr^ 4 _ux*a olijSO Jp-Laj 
Ij { ^ t _I ^_j ^ 1!? i I l—*.xJ ^^towt«vk^c»ui I 4_> y^^ 

. . . ,Jl>«jJI oLjc^Jj 

S^LlIj Allergy 4—^^' *&\ ^pjJj 

.Allergen 

yj^ jl 4_*ili^» oMpLaj J,l 4^pUil 4 jU (JiJS UwLlp lii 4^L*J~li 

4-prj'yi jl 4*_^L_~Al J2 j3 jy**J L^-J-P J^11 ?j JjJjLP C(_£jiJl ^LJbj ^ł-—^Jl 5\ (_£ijj *LqJ*)L* 

ftif ( « £ 4 £ < . ł f ^ £ . f 

lll^L>- L^>rjJ ^1 ^1 ^ jI cj jL^Jrl ę-l^’1 (j^ 2 ^ A -t? >r Jj\ c_£l L^-^j 

.ljLj>-i 4JLJ? L^ljpl 4^«^» c4jij^» j^P 4 t jęJaJl 4_SLi“! (3 
epL^-lllS^ (4^ż?j\,\ ^^l^-P^I) ( JJj*-5l y^ ^ > '- k -£' 4JjJ-^>» A^rj^l ^L?-Łls>>^li 

ep j_-j>- 4-aIi^- ^j^Jl JSLJlui^I ,j_p 4_^tJl L&j^pj ^^j^l c-i-j^l 

.(d^lp jo liii OwL^" 4-JL^S^" jl ^JJ^Jl 

4.^*1?*^ oy*S>rj\ (j^jJLJl '\jy^ ć)l Lo-S"" 

.*Ażj* 4^1 óyy>rj\ 












A-*Jl JLO jjaSlUl iL~oSj' 


3 1 \/2 I ^Pl *Ll l ^ ^ 7 1 Jj l_L* wl « P cÓ y ■»<*»> \^ j l **Q I 


01 : 




bjyś' oL>5^oLJ^il^Slj ljOvJ*l J^SsJ (Jl>- <3 ^cjo ^_vJrli oLLjłJ^JI 

^Jp wUOj AJli 4_v^L>-j ^j^P^I dl^iJl ^pIlLI jl^jirl ^jLą L»JJP L*l . IgEj^ 4 

AjL^tłO^^I^ .IgG, IgA, IgM, IgD A-PIlLI oLlJ^jjJa]1 A_aJo£ (JJjJpl <-jyi^2 

. cO LJ-U 2 I 2 JI A^til^^a ^ip ^.^Al d^lpLwJ* % ^k* i &\ A^rj^l 

j^J5?łJLj LJjtil A-j-^jLoSI (_£jl_^rl ^_43 AJjlo* L-O^I^pI juL*J A_jUi>łL| ol^rjtO-wi.1 Ol 

c_02_J^\ epL^-lll <^l t^jłj^/l Ol^>“lj ( j»li2_*Jl ApLU ^L??łLv*j*)IS ^l^l^l Aj>rjOl ^jp 
Ol a_pIlLI ^U*łO>»VI 01^*0 Oli ^JjLcJl a^^jOiII (_£jl3rl (3 l^l .j! 

J^LóOl Ol LOT .Jj^LS** Aj^jj Jp\j£\ Jjjgj J A^-^« laoIwL^Jlj A-oljil oL^2jO| J^Q?j 

jl OLoJl aJjIjT a-Sj^Iłjj UL^-I jJ (_£^a 1I ^J-stll cojO^I 3 ^^O-ll 

pUty 1 jl Jl+^l 

jj_>^101 ^jp jlśjJl ajj>»jJI djjjJl Ajlś j^^jLI ^Lu3»I Jpo li} Ijo* 1 Ij 

o^lpLi; yfcj Anaphylaxis Jtill L5r lp ^^4 01 aJIS^L ^_^jj tL^p J^o jJl 

djOsiLl ŁjLJI o*ApL 0JJ ^jOs-Cj .^Lo3*l J^PO aJ^jŁ? jP 0-O*J £j&lj^» ówL^- A-j>rjl 
.olijJU ^^:;T Oij ^*-*^3-1 ę-l^-l (3 ^jj—^I o^lŁij-ll loI^-s^I <3 **—^-*0 01 

4-S>jVl ” T 

^l^rŁi^^yi Oli A^fl ^1 ??łO>>*)IS aj^j^J l yfcliśil ^jL*J 0l^3j ^p^JI ^JLpj 
3?LóaJ|j ajj J-Jl LMil ‘-ó % )lj JwowOJ a_^»Lp ^j&LŁLc ^_c 

: ^Lll ^Lil 

Sensitization <ja -^Oil 1 

5- ( _ s -gJ Jj (jżal^-p! ól jlOrb ówl^4 *y 

,A^jbOvJ.I O^lLb aJLSI Aj lę.lfiJ *)IpL<2j JpLłoJ ^-vs>rl 












-L*Jl jjaSjJl iL~oSj' 


jjSCu> LJIp) Macrophages oL*JlJl oi_ó^5Śj Uj_lp Ij^j 

i _jj_JuJl jl £-1 łaJ| sjjSs jd jr jjyj Ł '__Ji ^IłS 4 ZjJ 2 xZj 4_<i_£^Jjj (uy_}/J 

.(64 l^j>łLł^ ^1p 



2UjjJ! LitóeJU IgE Jl JsLJjlj j»*»3s*JI 4Jb- jjj : (64) 


|j_j JjwUpj l_4 ^1 p (Th) o-VpL_vJ.I oLJLJl c_ 3^sd 

^_Ip Li djjl^rl (B Cells) oLJLSl ó_^- (j^_>-l a_JL^-^^Ij-^j 4 — (j^SjJju^ł jl^ilj 

(3 4_£^J*)LJ| Lj*)LLl (Jl_J*)łj>- Jj_J>ŁlSlj yg«Sl 

^j_^» ^LJl (J.} JIgM Jl -L-P ^j- 4 jl^il ^j-P L^Up L» 4jj>-y» 

cp\jjj£ ■ L-Jy ^jJl IgE Jl -Lp 

jli^wL (_^JJl ^Ll^J.1 lLwP*- ^jL^I jl L^LI ^IJ-L 5 ^! 4_L>-y» JSyCL^J 

-LjIjOJ ^£u£- y^L^3 IgE ^IwLL 5 ^! Cp\jjj>r . J^xj J-*l ^il^-l jJ L^J>r Li| 

yfe&yj Lp o^^j>rji*l IgE _4^Sl Fc Ljj_jLl a!?L^^j 

. L-_vw^>Lfl L*)LL)j ajjJ_J| Ij*^LL| ^jłj ^pLlLI jL^jLl 














-L*Jl jjaSjJl iL~oSj' 


4Ju,li]| L£liJI ją^ytS — 2 

IgE .ilJ-j^L jlj_> UjIi^l> j*_-Urlj <j\j ^LiSl ^.ULlSl <3 

. AJjJ-Jl b*)LL| ^lp 

1^-^r aJIŚ IgE ^l-Lj^^ł ^-4 J>r ^J-P ^)U-Ul JJlJUj L»wLlPj 
I gE o%i^4 l-^Sj Jl djjwb Cross linking ^UUl Uljdl I X* cU^ 

.^^>-*^1 *u^xUUl 

c^Lcjjj b^jwb ijPj£~ <jdl c£jU-l ę.LiJjl (3 oLi^jjj oA jł JjmJ 

oUjj' j^i-U ^j-4 -Ljjjj C jUU ^j^JjjJlj C jLJjjLu-jij jLU" .^jJjjUI Jj> <jj->-l 

2UL=U jt 4JL>J_J| 4_JiM ^j-o-U CjUU--I J~^~ *f^i-Ui^J! 

.ULjI^ jj^U| ( J-P A^o^l 

(3^-J^I ^Jpj£- jl ^Jj2^Lwvw4 j_^- ^_i_P oljw-U.1 .j-* ^J_P wLstjj i 

A-^rjl 4 jL?sJlU Ul ^JLp ^JLL^j V A-^-ljJl AjUjL^^I Uli A-uUUOl ^lj_Ll 

.JpUJI J i IgE ^IJL^^I ILU 

c^l j^*^LpU^jjJIj ^j^U^Ul L^-aJUj jJI ^lj_Ll ^j—4 A_jJ-Jl U>U! ^cjl_iJ 

>Ul ^I^-pSII j-p aJjJ_UI Leuekotrienes ob^^Ulj Prostaglandins 
.Allergic mediators UjUjL U^Jj UjUjJI óop^4 ^-U U^Uj 

; 4^j9l J2 jLujjJ! ^^91 fejAyAfl —1—2 

j Ój-£ ^ £jUUl UjJj J_*$ £^2j U tU-^ 4 I l \ S j -^J- 4 

_b jl ^_Lp djl_^U“l IgE ^IJL-^!>U ^Jl_v^-d I UjljUl jl . 4_^£_^- (Jl^l_tu>- 

4-U^ 4 UjUijJI OwU jU>-Ij łI .UjU UL*Ud_Aj jl ^Lpj (^jU-I ^.LiJtjlj 

(^jUrl jUU-l J djUUJl J^3 Ul_>s_Ll £-UI U_J^ J^y»U-Ul ^JlSCjUI 

4j\-*ć2jS* oUj ^jJl ęLwJLLl o^Us^Jl ^j/9 1 a T jl ^jy»UUl ^Ui^wo LU" .a^uUI 


AAL^ii 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 


4_jj^-lJl ‘LjPj^I jl ^.la* .-^ L_ <*S' 3_JLijJl ę.l_JC«Vlj A~_v2jłJ| A-_^jŁLx] 1 (_£jL^rl 4_jy* 

0<A_& ^Jj_. ^c *■*■> *il (^j. ^ — ) j —A^^Jl-j |j 1_^vwU l—C (l__l_^_ ^j'- 9 ^ 

Ji L£lś oljotJl oj_jŁ oJlS" liii .^^Jlj di 


: Hypotensive shock Ja*-*aJl <J*j*j SjljT J 

J^sJ ^IjJl 3 ^jŚ2\Jl£\j \jH\JLa jjSo ^~lil -Ig-jw? 3j>^" ^ 

.^L»jJlj (wJLłJl j* 

: 4j^y t I JzJLujjJI (ja ŁuLU) Ą&jAyAf! ~2~2 

Prostaglandins L^l (*_^jJ|) oL^^-JJl jj» ^JjJLs 

q\i~S\ obj?f jl Jjc ^Ijil oijfc ^jjj cLeuekotrienes oL^^SC^lSlj 

^pjj jli (Juki jjł Lo^Sj .L>*)li-I ^jdl I§E ^li ^1 p 

(jl jj_ta ij_s»' , yij .4-pj^i jjj 4^,^?.aJi wjij^i jj« yg> ji™vj cjL»<»j>c_jiJi 

Lo-S^ .4JL*IS"" 4_J^ oli oLi^pj jj_AJ 4 g ; ;Ll 4JL>J_J| L>^ljL| j|j (J^-L?l dJ_L J L^jlj I 
^p k^L«*p i ^ > rj s yi A-o^»tAi ^ż^i^pi ji ^wLo^.L ąi jj^~ 

65 jt—J^s-jjl) 4 —*j~^ 1 Lj*^kl jr 4 ci-j^^l 4 -jLj^-^JI 

.(11 J*i) 


4^iua]( 











-L*Jl jjaSjJl iL~oSj' 



. l^jL^iswi 4 żjaJI LitósJI hużjj : (65) |^lj L jSHJ\ 


4 -ya^ti 














\ ^ X g- L> _ o \— o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL-uSl' 


jfi <U^j»~cJlj 4j ą j^cJI '<Lj Jwll bM^cJ! ^glll 4^>-jVl oMclbJI -buLwa ,jbuu : (11) 

: 4*»-jhM ,ja>IjcVl jwiT 


C>ai)cSfl 

ŚjUJI Aa]L*i 

Ai/lluj^ll ŚjlaJI 

e* 

Jaj luj] 1 

(jjiilill <JjXj-a 

4 unÓYiłl JjJjJaJ 

*>" ■ '-«W 

Uj.lg,ll 

Jaj luj 

6 * 

tuLnaJI 

£*'j* yr* jl>^' 

Ijj C^jIIijoiaII ę.UacJ 
(jl <jl^-aLia jjŁ*nu £_ujjd]l 
^a^]l Ja^A ^9 xxij 

^^LoAx-;a]l djj.1^ 

Ajj-cJI A_iCjVl 

Ijj C ^JLjJa^Al 1 ^C_uJ_l]l 

jyrr^ j4*j ^jl£ 

^ (jl <jl£-oLia 

^LoAx-;a]l Cljj-l2k 

Ajj-a^ll <4C-jV 1 Ajijij a jljj 

a^jju-all 


mL -^»r.V 1 Cjlslgj 4_mj 

A_buiijj3l ^jliil^.1 

^ Jal-Ń^ll n 

A-Lalillll a \\ 

4_1U> ^9 La£ 

4 Uiiónłi (_£jL^_a]| (J^JjJaJ 

A ii - ^»'a" 

(_)-qIc. 

l‘* ^1 *v <Ói --»ill 

4_ll_^. ^^9 La£ 

4_iC-jVl £4 jujjj 





4_ll_^. ^^9 La£ 

A-budiUS! (^3 u>i"i 

4 <u^g\l 

CjIjjjj j£jill 

JajlujJI 

4_ll_^. ^9 La£ 

<4CjVl Ajijij ajLj 

rtjjł ,^->11 

^j-lal'u*ig 11 < 1 L^. ^^9 La£ 

4 nuóYul ^jl^.^11 JjjjJaJ 

A-Uuaś]l 

(jj tLuJjjJ 1 


4^iuaJi 



































-L*Jl jjaSjJl iL~oSj' 


(jituii jjiaii jfriij) LLuiiii — 3 

L^> 4jjLsłx 1.I aU ; .t. •.)1 4_L;jJl 3j•>' ygJl jljil j^~ 01 

Lj*!Aii“lS^ I^c,yl£- 4-jbpLJ.I Lj^iM d^TŁjk ^_lp ^ł-w^jJIj 

T ^jLJI objLl<JJlj Eosinophils oL^oJ-lj (ajJI^I oL> ^^Ip ojJI 
2“^' Ji óIjj-lSI (^sc-j-w^Jl oL^JJl £j^U* ^j) Monocytes c£j-J' 

j»jJl ^ SjjUrI L£Ai4 Chemotaxis 4_óUrl jl^il j-p 

fijjfc jjJlJ AjjJiM ^jpu d^li.1 L$JLp 4j>r^>-JjL4 4-jlJg.Jl 


y* yJ& Lo^S^ (^2yJ ^wu2Jj l ^ ^ < xJ^ ^pl—d»l J^LJUjdJ <Lo-pl-Lil 

( 66 ) 



.4.....; i...'*ó I y jś jś-UeJI jjJaJI Jclflj' • (66) |^3j ^JJCśJt 

















3-g-Lw<»J \ 


0-*Jl 3LP jjaSlUl iL~oSj' 


^Li -1 jjJsU Aj^Jji-l 4I2 aZJ^\ jJs[]ż>. 2 ) C^jljLowJ .1 (3 i ^-lp LiO ę.Lv 2 j 2 jl 

J_jl 5 oJ-jfc .^oiuJlj yyj\ j! OLai>-Ij ^oLI^p ^Jp 

aJjL>J*Ijj .A-ljLirl \jy)ó*-\ J ^3 djL^iś-U ^p-LxLl j^jaJl (3 jjjJl 4JJ3 oIpL^ 

Wheal and ^LA-I J ^ r ' j>p oUrjt^J .1 Jj^o jli 

^ £ 

.sJ^ 2 - 4 iJjp JpliOl Sjjju Jj*j UJ Ip^i* pjiil 3I flarę reaction 

SjS^oll AjąkjSfl AjIą1ujVI ~ u 


jjPc j c^jJ 3 -* *>UJ 3 IgE ji-P j-J ly OjliS 

3 IgE J-UiVI obj)^~* ^JLl 02-!i £-* • 3> ^> 4 * j_^bJ jjUJ 01 IgE 
•/»" Ol bilS3b 01 J-LJ^I 1 _Ś ob^""- 4 3 .* jy£.J 3 J Cx^r >r j'^^ 

•uW^ 1 3 Lś^ uW^I ^!>Sll 3 ol>l 

bjOU-l 4 jł3ł) IgE ^IwLJ^I 3-^ 4_ol*Jl jyp 4_Jl*Jl ob^*—3.1 ~‘3 s>r 3 JJju 3^-^ 

3 s-JUOl Lr ATh2 sJp-UJ .1 4_JUJl L>0b3l ć~^- ijyyrj^l <3 sJuJl 4_JU)I 

.JU-jty oli^l 

OLJ j_* l—<Jj c5 — jJj—4—u3j—i/j^l Th2 UrfcU jj-J> 

3^. Sn j»lćVi igE jiJL^Sfi J* yui objbuui o^=~o 4 u&jty 

2~0iJ^4rb*yij L»U- 0j) jr śjf'j*yi Thl U03-I JjJj uy*" 3 c^-jpULl obJ^jJjJl 3-* 
j-* Th2j Thl U03-I 0>j_* Obi (J,L0bj . 5 — Ot4j4i'-’Vb 4 ~ls^O -1 Jlh* j 
3lii jl IgE ^lwLj“VI obtjj^r 3 _j 3I 0o3-l cj 3 lij U_j 3*31 

■ 3^' 

Jjś 4jJpli 3 _jl 4 — jJjiyb^l i_~;Sy 3 (J L?: '“'3l (_5-3 sj^UJl jJUtil Ob U_lp 

.‘Lj>tj'^\ oObpUjl j^Ulb IgE ^J-U" j^jip JP-U~j 


a-yą^h 









d-*Ji dl^Ś* jjaSlUl iL~oSj' 


4_LuiluiaJi Ja i JaLajj - ^ 

«F ^ • 


jl) JsLć^l -k^yj a JsLćl a_*jj' A^kk-1 Ja^i oL^lSŚj^l 


.(IV) kJl l/ki-l .k-yb Ua* ilJuks/l (IIIj II 


.(^ilAl) ^gSLJl <L^kk-' J ^Js ; I k«J' 
.b^UU ^LJl iw.LJ-1 J=y : II k<Jl 
a^pLJ. 1 ol-ktLl A^k^?- ; III la»;ll 

.^tsU a^LJ-I k> : IV k<Jl 


(jJuLaJI) ^UJI Aouilui^J) Jaji : I Jx*U) — 1 
Anaphylaxis Hypersensitivity 

immediate ) J_^-L*Jt j\ j —iLil k_^kJ-l k>kl |Jl_» lS -1p j_lk 

^Lk' ójJ^ j_* jjjUb J*>k j-^k" oU-Mklj j\' (Hypersensitivity 

J^_i lg^.j Sl (3 4-L»^»jiil L>^iL|j 
. L^-L^ ^i_P I§E ^UpLlLI I 

aJL)^ 1? ^Jpj 4-2tjj\S S^Lll źt^Sy^r ^ip Ia Jj>- Jt jJfcllkLl ojjfc 0 J_Jó wLoJL*J 

(V—kr' Ji 

■ó^' -?' 

LS _^^dl j-jJly Urticaria cSj-k! -k_Jl U_a> lS _Ip 2_klSj 

. (^^7 A»^bJl A a. A . 1'^ ^ ^_~_1 . A j 1\ 












-L*Jl JL Jz jjsSjJ! iL-oSl' 



H islam ine.tfypl8M. 
hininogenase, ECFA * :.j a t . 

*■ * [/v,* A 

L,HjK0tHflnfrB4,-C4, -D4, * * %}*., ■■?■-. 

Pm^teęj arir 1 in-D 2 FAF 




4xwjL*2t)f &jB jjjo 4^uuJf OLJf l (67) j^9j JiCiJf 


fLail\ Aj^uiLui^JI Jaj2 : II ix4l^ — 2 
Cytotoxic Hypersensitivity 

. 4_JiM ^J_Jj 4_JiM ęLj^_P ol^LdL^r 

4_1^Lo*jA wowo^LoJJ ^ F ctb A34»\««JiJl b Tp^1\^ ^ T p Ct i I «a^ł^j 

J^b^l (3 b<*S"" 4 _^>wo-iLI ^b\-^y> J^b^-I ówL^ J-i t^tJJwLS aj^^juSj Fc Ai-LiJl 
.(Rh) fJdl cbUlj (ABO) fJdl Ji fJdl S^jJl 

.aJjM £.LJup c^b*jj')/l ćj*3 ^hJLJl yji^r 

LjM^- $.lj_j>rl wL^? 4—^r^i .\j bj*)b>tiJ A^l—^Jl ÓJ_^- J_£ 

g ^ w 

dA& b*)bb b j£- Aj2-Ii>k_L1 


aaL^si 










-L*Jl jjaSjJl iL~oSj' 


ś^U^> ^Luii J^-^s Goodpasture’s syndrome '^p‘c^ LS _aś 

oL^Jl oLJUi 2_ól 3 _jJ^ 3_>jJly 4_JSŃJJ (_£J_pUL!I ę.\_dJdJ 

Jjśj (SJ^Jl^ (_£j_0 ó-ii j! («ul^-!l) 4_l_j Ijf 4_«_«jJ«l 

.(68 jSŃjJl) (_£jiSŃJl jj./gaSl) 2jbL| sJjł lS 4^j 



Ctomcflemenl 

medraled 

łv&is 


lOcsl 

roediaied 


FruElrarted 

Phygtjcytosiii 


4a^jL^JI Jpjś 4^uJJf OlJf • (68) ^9j JCiJf 


Aj&llftil t-<Ga< 31 Ą^luiLua Ja^Ś : III — 3 

Immune-complex Hypersensitivity 

<Ljj£j> <> 3 £_/> Sl 3 O^J-?ry!*l OG .Żj".^U 

jl 4_oj«JJl j_^is j_p L^> Immune complexes 2 ^pL* olJ_i>^ 

3 £—sŚsjSjj L s-*V L-)L>-I l_3 (J—jSŚJlj Jl^kSl) 2 JllaJl 4_L>3-I 

S^«JLud>l ‘U.^jjyLSl jl C->Ull;VI 3 S-*5"" sJ-j-Lf- pi yj| 3 - 3 ‘'- = r_^jVI 

^fJ-S-G"" l 3 ij 1 ^ 1 " L^i “y^J- 4 r ' ' ^ 3^1 3 <UpLj«l C^ljJLjtLl sjj^ ^Syj ijl 

-LłJjJ lilwL^sl <LJ|jJl .~-»l.i .Źj~..Al J_£s 4_J|jJl .L^p-Lll olj^ia yg^l 3 j- 4 ^! 

3 “W^S-^j olJ-4*-« ;A ..żjc.N /1 3 jl jyajdl 


4^iua]( 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


3 i_«- 5 ^( 3 _jpj*yi * 3 41!i) ji ^ 4 _J 5 ŚJi 1 3 Cfc—^ 

(69) 



4^jL^tJf ,k>ji ^jdo ÓJUJf JojoJJ! ^ UJ! oUI I (69 )^j JiCiJf 

4_^oJlLl 4_L?^- J_jLd ‘L^pIlLI o!wLJL*J*I Cjw?Lo~j I ^l_P ^JuSs_JLoj 

ówL^j dJ_Si (ol_*JlJlj _*Jl) (^j— lS l c^l_ 

.4_SUL| jl^il 4_?rt_d 4-^^Ł^-^jJl 


<_ 1 l^-jI^ j~*j S 1 III .o. ^ Sl a^_^L-«^-I J^j_ś ^J_p ^1 |i_kS 

ębj (j^-LSl A^Pj*yi 

Arthus Reaction cKHJ^ ~1~3 

: jlUII 4 j£j&) i-jtfUl jl 

^ JgG £ '-J^P olijl^ jJ^_du J—v2l^-C Olj-jJ^I -L*j 

jlwbJ_^. c_3jJj <dój J^_dd Ju_>-I^ jl J_LLl c^-^- j_v 2^*J.I dUi d - ^ > ’ 

4_^w^jsii^ <A-y2_S!^ j a**\L i Ojicii «-^jŁxii l)^I ^-^IpS—^ ^ ^o^\ 

^jl__Pj J_>-l.} A_v2_v2jil! L_j*)\iLlj ^-LóJjl ówL4 ^ 4—^Pj^I (jlj-L^r J £_da-l) 


*LaJLuail 











-L*Jl JL Jz jjsSlUl iL-oSl' 


4_v 3L>-J A^Pj^l ,ilj_^jl C-)L^lS\J_)*yi sjjSs iS^jj Ól t Olj-Ł-jLya 1 ] 

.ajj^»jJ| ^wIpULSI ęLiJJl (3 

.* Serum Sickness pU ~2~3 

IJ—ąJ ylJ-li £.1—L)lj £. i J.-*ć>SL^X\ Q-!hj 4_JLj*y» 4 _jj^I jl ,J^y2y» /^JL>- *-J 

(3 oI-UjlLI oJjfc jjJJ cd^jJl ^vu2Jj ol JU^^Ij I *UpU» CjIJJU* 

.4_a1i>łL| ^SIjJ. 1 jl ^jJl 

c L* 4_^p\jil o1^LaxJ*I jSLiJ J-ju I ^-L>.7 

(J,} ^^.2>j-<*~lSI ęU .oJ-jj-p UL>I c3^l«-*u *-^ ^y^l^-p^l ć)l j 

jl ^L>l j_*j Jl^kSl 4^l_>c_v^j 4_jjLLJJI *aJL*JI 4^L>ł_v^j ^^"ij ^jUJlj 

J^ail ^yU- l/ 4 

Uj_lp ^ ^ ór^ 4 ^ 1_L^»w)_ lp ^Ż^lj—P^l 

J^y^i.! (^lU^-lJI ^Jjy» Ajj^^yi jjfc ó^l y^Ll £.IwLS jU" I Ój . yti-li 

J^V) ji j^llall A^lujLu^JI Jaj2 : IV ix4lil — 4 

Delayed Hypersensitiyity 

t - f ? . c. ft. 

oLpL^j ^*<Lc J-jl; IJLj Ul (^1 OyPll* JU 4 jUłL^ j\ Ój ^>-lli.lj 

. fi . fi fi fi 

.iwJ-P^I ^y-P ^bl o~lP ^bl j! 

(CD4) fi-LpU*_Ll 4 UI 1 II cjLjjUUJI 0^1 U-Uyil Uy 

P 1 -^ -^1—^7' ^j) <iI l«-A,,_^3 C^IwLyi?^I ll C-5”^ ^>*^-*^^“1 il ^1 

Jj C^L-owo-lll j-y^U^ J^IJ-J jl ^IwiwU^I */g*) 4_i*^U ^ 4jU.LJI Ul—Ć^l 

p_p%_ll jl 4 __^l 4 _Jlsjl o!_ jjUJL ll J_ fc _ ^jJl 


.(70 (tij J^J') 


4^iua]( 















A-*Jl dl^Ś* jjaSlUl iL~oSj' 




TNFot, NO 2 


Porforin 


.^>LoJf I?j9 jf ] yÓy\$ jOUif OUf • (70) f^9j JCiJf 


Ij^Ai-! j>- Lii! 4 t w^L*J-l Js^_i J^_Jui> 

cJ-pLaj 4_^wu«^ i I oIjjIjLJJI Ol OJJi jWUlJJ (oJ-pL-J*l <LJlii! b^lii-ij oj^SŃJl oUilJl) 
OL^ 4 J oLjjbLOJ! OwA_a L« a-JL^jj Oj— iL^I J-O^-J*! 


4_0-o^Jl »»*«^L»^o !wAw0 ^ i! OwiSjjj^OJ! j^a^A ! y— ^ ^IjjL c^^O-l! ^L.^0 

. ^jA* ^J^-*iu ! j 0i^~ ! L^-lic Uif . 4-u L$iJ ! 

/ Tuberculine ~1~4 

CjLiJjjJ ,j_>> 4-Lii 4 -^.oCj ^J_oOl pi v?*J Ia^^» ^Jp j-*j 0» 0»wLlp 

(Jj^fl 4 _LLłS! oLpL-O! <3 Js-w^o ^LSCjjl ó-L^ <3 (u>^^i) ^ »,«g*]l 

.4_pL^> 72 _ 48 Lo^i^ o*^Oą jij-^ij ojL-«3 l^jJj 














\ ^ X -g- L> _o \—o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL»oSl' 

<uSŚJj UL_^« Jj jl ^ ^Ls^l jL^-^/l yy^-i 

Ć-~l Aj>- óLlib lS >-_^! 4-ilŚ eii L g-G“ J-* S-~^ Ł ’' Gl t(jG- J^y* ^ 

,lJL>- 4JlJl*i <LJ l£.jj 

: Contact Hypersensitivity (j^LUb JajŚ ~2~4 

(^L-*Jl ^L-Jl J^ 4 ) ąmJ . 

& fi 

i jyj\y^s )Ij ^y2*Jj ( AjłJ^-U 

£ 

• l Sj*-\ ^Y3 

J_LLl 4 _*_JóLlS^ jJl Qj^a ^\\ Jj>-wLJ L^-l 

Lj*lAi-lj 4 -w^L-^-I J ?j-3 j->*l2 jj 4_L«IS^ CjI ę \ Ą /a") ^ ^^r\ CjLlJjjO 

^j ,i^ >c < I wO ^ ^ ^ 1 ^ l «/? i \ —^ ^ -tv 1 ! I w^l ^7 ^ ^ ^ I 

.4_pLo*j 48 — 12 (_£«AL>r jl U^S""! jl j! aS\ 2>- jl ^»L?** 

^J_^: (jI J_Url ^j_^» GjJx—^> 4j>-L^« ^_Lp Jj «l^Ll (4__*S^Jl) AiLy^JJl jl—J^-^ ^j_Ss_C 

.(12 |*i) Jj^Jrl) £jjil 4*^ 


*. 4^oL^df ^aJ 4flJUjśu>Jf ^?UJVl 4jj(Ao (12) 


IV Ja^ut 

III 

II Ja^il 

11x411 


- 

IgG, IgM 

IgG, IgM 

IgE 

Jli4aSfl 

jl 

*Lbc.Vl 


4 l\-N. \i ^ I-I i n 

4-1^. jLk 
LulLoll 

ljIąjIImłaJI 

<c.Lj 72-48 

ClltLal 8 -3 

dilc-Lioi -(jjlaj 

30-15 

i>j 

5juóu<vi 

SjLaiS^ <q*\ 


j^jj JTL^jl 

Gl^V' J ^ 

^cAjjj 


(_£jill Cjljj ^.j 
dilijk^l j 


^ŁaaIaII^ 

diLoLuj^i 


T 


j!a^VI 


-j <UaLu<ijJ! 

JjUI _jl y'r^l 

Aj& jVl i—sl$jJ! 

>U1I 

J7l^! 

JJJ 

Jll* 
























A-*Jl dl^Ś* jjaSlUl iL-oSl' 


AjąkjSfI (jlal^Sfl O®’ A*le> 4^3 — J 

^iJ-LSj UL?-I LljJ ó^SŚj Jjśj ^aj^I i__j l_gji5l 1 jJji\ -bu 

CjjL*Jj Ol ^jJl ^yS>\j^' s ^\ aJssJLjj A*_*aJ J-LP *^ĆLa^ (3 L^L JjJjCu 0*^3 j^*)!\ 

jL^-ł-Aj^I lOjŁ .AJjjJl L>*}Li“| A-OL^-^Jl ^Ij_^JJ (^jLstłjłJIj ^L>- ^j-P 

Oj_SCjj cL&jji Oj-JJ ó! cjfjLio J*^>- I jl Ll>-Ij Ls^p LJ^ 

a — -^— ą ~^~i ^^LO 1 *»l_lp Li ^ o i ^ a 1 i j _! 1 l -^ — 1 —<.^0 1 ^ ^ a^<-i «/? i 1 

j-Q» *j^ < ? ^ . ^ęA Lp^J I 3 I >LwJ 1^ I I ^ wX_l I ^Jj 1— ^ L*J 1 A-U^^y^J I lJ~1 

A-j_*anjLliI| (^jl_?rs-oJJ i£j-!j 4^-j* La^_v2j A_Jj~lJl L>*)Ll~| A_J_pLiJ (^->-*^1 CjI^ ftl_lal)l 

AjJ-stll o LI1 Ol 0^“ c3 ój-^J“l a*jL0 a^_A-Ij AjJlArl oLpjjJl O^^jj .^LLcJl 

.ójw\J-l dj^L Ajj*J*I 

A_P^o-^- djjSo* A-^Tj objj IjjLp ^jjOJl ^IjJ^yi <3 Aśjs-^^L Ol jLlLl 

oOjfc j^_«_~j .Ljj-aj 4_a0I^ aJJj jj£sj ^Jlj cL^jj* 0jjL *j ^jJl ^y?l^1 4_y^L>- 

01 ^j-^c (aoI jjljO Aj^j <j^*u j-* Sjj^l) Aura. S^jl ^y^l^^l 

.^j-^l OL^oJ^L jl J^LO ę.jwi4 j*~ź^l Ol jl ójwbLl oJ-^j l_4 j*0ux**u 
dj^U C^-«-vwJ <L«lp jl A ^t-^pyA ^J_*3 ^J“0 Ol ^j^Ą, (JjJl 4 - < >- , ^Vl i '-j :5, Jjl Ol 

i^wJAl (3 o^Lp O^U^ll (jLiL^yii .j^JUlj jlll^i 

* * i JLLL^I ^jJ ols^j t^jJj^r ^c.i.L.; aJ^-ojJi ^j^I^p^I .^j/2^Sl jl jjAl jl 

.Subtle (ci^) ^pi^bl 

c^jJLJI a^s-L^Ij o^Lp 0 jśj a_L?I^pIj L« £.lJ-P (Oh L^L c_^aJI Ai*)lp 01 
jl (urticaria c^r^') hives LJ-U- L> ł jIL LJIp ^iJl c r ^^oj .Ajjji OjSC; 

.jjAl jl jL^I aJjLj JjU^ J-3o OJ-l-ij jiiS^ 1 1 LiL ^Lu aJI 


*LaJLuail 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 











A-*Ji (ALP jjaSlUl iL~oSj' 



ę~-\ \ W 2 l 1 >^ *^ \ \ 

Tolerance & Autoimmunrty 


oł-L^^ł 4jb>*JL^I jj l*~\ ^LjI 4-^^“ I A^wd^Ll ApllU ^Lj£ 

oJ-jfc £j */5\ ę^-Jl S/jl jjLSsij Ol oLjLS! ^ 1 p 

,4-P^jJl ^j\P ApLlLI ^Ip ^^^ 7 ! dodaj 

4_L?l_^^j CjI J> dd3.l ^_Jp c —■lp oP*J 4^d^\_U a_pIlLI j»L_lśJ ć)l L_Cj 

4_^t*_Aj A_a^aj 2 j ^ a aa -^7 ^ 1 —•^—*t ^ 1 ^ I i ^ < < ,!•?*> ^ a ^w *71 ^,) I ^ *-Lj23 c ^ 1 j 1 

LJ I j, 1 l^-A AA..J^ tw4 l lA^Ll^ ^ ^A.AA^7 ^ ^j,^-XJ ^j\J ^ ^ C^A^ąJ I 4j\_A^aJ| 

OjpJj U» Id&j oIwLSl ^j_>» 4-o~odLl ^LŁśJ ^JJl C4 _Pj-^vJ 4-o-odi.l 

#( JwoJ>Łlil jaP d^l JJl Ap^L^ 7 . <LJl JJl ApIjlLI 

Toleranse J^^Jf — V^l 

self 4_jjljJl oIj, a,^aa^1i ^_Ip ^g-*«;iglt 0\_~ryi (3 jl— l3j_?co 

U IwLaj cli y oljlLJJl jl U5"ctald*>l l&d> antigens 

4jUci-^I óji>- j»J_p j-& ^Ull J^>Jli cimmune tolerence ^LJJ J^>J1 j 

4—JCjJ^Jl dA^ l3-l 3 Ói -4 JL^alwJ .1 |j__fił l)I ^ C(j^—^ J—a,^- 1 a^» ol _^7 A_JLjc« 4_ApljL4 
4 _aPI_L* 4jL?tł 1^I dAjd>- j»dP <L«li>l J^oj>łJ| j! .Aj^S A_aPI_L4 AjI^łL^I 

^PwLjJ C A a > I «-ll 1 C^aI«-A Ą|I^aaaa^^U J -O. jj f) C j—j .O. ^ C ^ w\__l I I «.A a/2 a a *^A ó 1—^7 

.Tolergen J-o^>4^' J^>Jl Jl c^^Jj c^iJl 

L^l Lp ^Lp* «-<^j a_a^a»^ 7 I o 1 _a^“I $.Ljj I 3 ^ ^ ^ I I «.a a,^? a a *\ Ll ^_a^j 

jL-A^^y A^Tt-3 Aj 1_?tłJL^* y! jyZJuj A_aPI_L^ AjL^łI^oI j^~ OljJl dJI 


ALaJbU^il 










A-*Jl JLd jjaSlUl iL~oSj' 


^jlS! d^!.-LL2d^J*li a^_?t- • OlwLSl JpliLu ^jJl AuLJ| L ^J^lLsJ ^yj ^d!l 

jl 4_o^p olLi! ^_Jp ^c_v2jJlj jjLoi! 4 _J^_p ęl_jj' L^Ip l3j_jcó ^ 

.joJl ^jp oljJl ^pLlL! jL^Jr! jd*. c-ii"L jca j^» jJj .apLl* 4jL=rŁi^! 'j£- o!i*^LSl 
; Jb Lę ^Jj>łX3 ^upLl^ 4jL*Łdi j! J-<>j>dlJ J-L^-i! L)^5^ L«! 

LpLl* a^k-L^Ll!! jS* dUi^j! d->L!^i-1 i ^AJ <8> 

.A^rs_*/?Lj! d^LSi^i--! L^_L2^J%Jl ^«*j2j /y® AaIi^- ę l..J?P 1) 4-J-J^I 

»L-d2dww^> Jl d*! ^/ y 

JwL2d-i*! 4_L2jL>dl! j! 1wL>r aJL*J! d^Lp^M (^iJJ Jji L>i" c^xJL*J*! 

.apLII AjUd^^l j>. ^jj j^»^i ji 

AjIc. Ajadd^t jl JaaUI pajjaj 4 ąj( - 1 

ę-L^^y J_>Jj 4_j L;i^Py“ C->*yiPl ( J2 -*j J J^_>łxJ| Ó^Svj 

.jJl o^Li! ^y2_*j ildA ^ipj C^j^^dSl J Loi" Adx_* A-jv^» 

j%—u*ir! ^j-P ^liwLll i ‘^-*2 ^p!dLl jL^ir! ęLip^ J-^dSl aJL>- L^^ 

C*—*JrLj A_1 j ji djdaJ L^LoP^- j! diwLJl l_kjdxj Ji? d^l-A-L^Jd^ 

; Ju^dJL A^Ldil jJUJ-I 
(J jJ&\ owd> ^JLJj cju^*>! jSLdu A_L»j>td» A«olil Lj*!)li-! 

. Auli! 


. J^>J! *U^ Jd: JpliJl ęlkp! 

.^jjd^^y! i Loi"^<»j>djl j i^j apLl<JJ A^dL! A)j^*y! ęLlflp! 
. d^Li !^| ! L< J p Ai.3li! 












-L*Jl jjaSjJl iL~oSj' 


Autoimmunity ĄilJdf 4cL«JI - Liii 


j! col-LSl ^1 p cUyUl ^1 p djJJlLl j^w^Jrl jJU ^jJl aJU-I aJI jJl apLiLI 
aJIJJI -Uri oLlJj^j óli ^Ubj c^pU*I aJ-o-p JJłj ^jJl aSU-I 

.aj^p cj! Ul l5 1p ,J-^L*j 

• AjpLl* aUłiU ^jp ^y^-3 

j_^3 (4_^pLLI oLJ^jJUJ!) OjPs ć_~>- : (B b*^ bJal?- 

. A^pLlLI AjUłL^^I diSU^ ofl-U jOj Jj>łU 4_?rc_--vJ^I CjUjJjJ 

aSU-I jl A«Ujl Aj UI b*>U-l ^^j>łXJ ! (T b^Ucll -Ig A^jU" ApUa 

. U_LU j Uy>cJJ AOj.^ A^-A^l Lj*)U- oUJjjJ J-pUjj b*^UtJJ 


U JjLp oli a-JIwLSI apUI JjJjJI l)I 

.U c_^Ub ^y>-jj 

A-ulill A^liaJJ A-^UJl CjIJ-jaaIIj (j^u — \ 

; aJUI UUśjJI ^1p U (J*^_vj ^jJl aJIJJI apLlLI oIjL^? /y» 

A<—J>/»P I ^j p LJ I •A_A^-ł-ł-v ta L I 0 0*A^Ł,«^ A»jJ ^ ^ ^ >X M g » * WWW^«i I ^ I *X m* ^ I ■%> 

.^jJi 3 jl L^U-I 

g-L^p^l oliLij 3 j' ę»jJl 3 Ul 4^vwww*u<Jl AjLLdJl b^UJl ^j^-j <8> 

.4-jLJJ| Ji*Jl jl JLA 2 JIS""«ujLJJ| 

. \>r^5*5y> ijliJl ipli^Jb 4 jLą»J| ęLisP^I 
j^p\iS- L^UbJlj OL«JjjjA*J\j Lfrlfljjl S—JsJjLl 3_J|jJ( 3_pLll 

.(. .wLSŚJlj c5-jLJJI jJL*JI^ cJ Ls-łIsJI) ijjULoJil A^twJ^I J$ 

,4^LuJL! aIlAI 4jj^S[I JL-*^U sJlA tULi jf *'/ 


4^iua]| 










4-*Jl dl^Ś* jjaSlUl iL~oSj' 


Ajjtilt Af-llaJl u^\ ja\ dAJi — ui 

: AJlJJl apLJ.1 ^y>\y>H oUT śJlp c^s-ji I 

Ł jliaJlS'') L y2-*J jj^J ! "Oi4Jl" O'J .ig'.'i.^ J jjjptj <%, 

\-A.X-^x3 (4_JjlLl 4_^Pj I) (j^L-jJl 4_»o*jJ_*Jlj 4_JjS^i*l 4«« v?*Jl 4_L>jirlj 

. .4__ó'yi 4 (_£l ^ _!l Ola s^2JLww%_L\ oJ <fc ^J_>-J j 

jl ^L«jJl eaL^-lSl ji <-3ll2-Jl 4 j4_J^Jj>- obl^a^l j£- \ 

* <J>1^ L ^- p 

j! aJL/J-*jLj (4-JljJl OLujjjJł J^Swi j-Ju 

. c . . fi fi fi fi 

.<LjjP UISj JwUj ^LjIjj 4^_Jól jl 4 jj^1 

^^Ip JśLLJ-I :T ajlsJl iLbłJl yp ^yŁbtJl 

0*^\pL<ilSlj J^J>Łl!l I J__& . 4 _aJL iii 4_Jji“| ^_J_P J^oJ>tXJlj olaJl 

L.^Ił^l A/2 A *,/**& *-■"* U - - H . ■<? . i ^ | ^_J 1 L J l . /? *.‘ . -IV 1 1 [ < 1 l L A A ■** -? «-X—•uP' 1 4^J l ą/2 a Ll 

aa i a 1 - 4 ^ ^-jil 3la 1 ^ l </? <) 4 i jj j} 1 ^ ^ .o. ^*1 ^^—>23 4_L<>«^tuii*l aa 1 a__i 1 

. ^ ^ I-fiJl ^ł »uu*«u*J 1 >«a 1 ^jajł^Jl 

L5 *a3l ^Lll 3 : (4Ja»iJl) a*ulSŃJl T aJbJl \j)Kpi}\ SjjJśj 

li| oljJl olJ ^z^S. 4_jpLlLI jj—^ -J —£■ ó! 4_^lSŃJl jj—^Ń-ę. 

. j~,.ł sLst ^Ij-sil jl S^lSŚJl T OJjllśj ‘ ~ ■ >^gSl ••" 

, LS _*JJl IgG ol_4 aU_"oli_Jl" 

4_J (3 -L?rjj (IgM_} IgG) sj-Aj 

.J^liil 3 -'-P 3 — ■^.' ł: '“ i 

Ajjtilt A£>lUl UlLbuil —A 
«• * * * 

! L^jl« 4«jlwiJl 4 _pIjlL 1 {Jp\ eaL-^l oap ^1 ja 31 a_cJ 
4_JT j_p 4_o^p L^ISj L^iU^r ca-^i ^-Ip OjJl ^jL-al <8> 

.^Lil jMrl 3 aycJl 


4^iuali 


















-L*Jl JL Jz jjsSlUl iL-oSl' 


,\sć>y> j^sóJS al?si oLJjjJl aija CJlS"" <8> 

L^lSj j^c-^- jl 4_*^ió 1 jl ajj^I jl ^J-*j2j 

.\ij& 

jf aJLoJT sJjssj iJ3yuJ I OLii ^ Ojjl ^L*>l 

f.la wL«jł! ^pLlLI jL^Jrl 4 _ś^-L^» oLJl (70) j*-ś; ( J^Ś_ciJlj 

. a Jjdl ‘ JLyal]l 






j|j-il — ikL 

^ y ; Ęg ._' ^uyi 

• IS • < * / l _ 

« • o I Mo •l~Aą*‘ 



l*te 


V V 


_/\ 


J* »l*a 


^JL^Jf pf^ u\-wU ‘UcLcJf bM^df ’4 -cj>L^c OUT: (70) ^Sj JiCiJf 


4^iua]( 








\ L> _o \—o \ 

SjjsSjJl j^’"^' *V^' jjsSjJ' ils-oSl' 

Ajjlill A^UaJ) £IjjI — i 

; LAJljJl ApLlLI jt-wMjij 

Organ specific IjJaP A-utilt A^-UaI) — 1 

* J^ 4 l 5^ u^Lr 4 ^' 

Jw«LjJ| dl—^r (3^ óJ-4 ó— l>- ! jł sJliiiiii ; i?rJl jmJ 23 

J^ .a^J dJ-jtoJJ AjjljJrl Ij^jM o^jłJ ^jrujjJl 

.B12 

oL*JlJlj A-jUlj AjJtJl 4^pLlL| lj^)\j>tJJ AjL??ł1v*> 15^ Ó-L4 (_£ jjl i Sw»lKitf.?]' 

aL^ 3Jl A-^v?*Jl gJjLJ^ I Jjj^j ^lpL>łJI wLo-p c-jl3l ę.L^Jl d^LLl dl^- 

.(70) (%ij JSCóJl 

t<Li4)jJl sJjJl ■ (_£-LSl • (3j*0l jJj^«JłUS ę.U y 

.Aa3^wOI <«„3 1—lJ^j^L^J I w\«y^ ^5"^ 0 a«oI*-l1I 

A-JlwUl c a_^j jJl oJjJl ^j (^wLSl ; ^3 j«aJ( J?Lxu Jp^- 3 jl ^Juj& 

.TSH c3j-^-5 A^lll wL^? ^JŁ> O^^r^Ll 

l_J^\3“l .-L^yJ? 0^_?T^Ll A-jl-iJl ■ilwL-y^^ ^ C J—jg-SCll O-Lp t _ - . ./-3J I L?J^*»*.0 1 

. Aj ^ikSsJl 

Non organ specific ^ Sj^aII jj£ AjjIIII As-UaII - 2 

dr 4 •*2J J_9 L^aSŚJj J JłP (3 4-3*^ £_Js^J *y sj_A 3j 

. *—■ 3 

óLSC* 3 j_» ć~^- ; k-jljJl ^/ 

4_^?r^» jk\ lj_A 3 5_j|jJl .ilj-J^lj ... i jy«Jlj i_~LaJ|j jJUrlj A 

• DNAJl_) Slj ę-3«J-l obj^Jl -Ui 

Ij_a 3 i_jLv2j ; ł J ' ^a)l 

• IgG ~W= 














4-*il dl^Ś* jjaSlUl iL~oSj' 


3 ŁJtAJl a\~L^p^\j tJJUrlj ^jJlj 4jj}\ i . ; yj"j 

(LpLl* IjJuL* jSL^J ÓwJ>-) DNAJl -Li A^JSrj^ ( j^Sj!*l ijjSs 


4jj)j M^li. — 3 


(_JJ_>-! 3 ' g A ■ <g 1 J ^j-SCc *y ^gJl 4-jliJl <lpLj»l ^Jp\y>\ ^y2JU' iibjSs 4_—i) C—SjJl 3j 

.^J-l ob^SCU ^'IJJI fJdl j£a <8> 

li-& 3 5_J|jJl il-L^I) 3 ®”®^^ Ol^i.i.igill ^jiigA) AjjSji 


.-Li 

4^jj>rjJ.I 4_jlJJl cJ^jUłLIj (jjjdlj 4_jl*JJl .iJjdl ■ iLajilia 

. (<LjI*JJ| b*>LM -Li ljj& 3 

. 1-AjO Li ólSCaj S^jljJl <Lf-Lll 3 3 |y‘l f*-*^ ÓW (_}bJl (13) J*-*; Jj-lMj 

.ASjjuJt 4jjiJJt 4cL®JI ,ji*j3 f^fci : (13) |^Śj 


(j3bl! Oli.) Li^J! 

3a>^i 

o3Ć. 

ę-lj 

ę.l^)A^Jl CjLj^ll ę.LolĆ- Clllliij^)J 

(J bi a jvi r iii >a 

yr*-4l 

UJJ^ 

jUi jll j AaKlI 

4a^!}Ija 

A i3jJl o3x11 



^j^AJjllA ę-lj 

Aj^a.i]1 

I-i^\1 A ul J i** 1 >.>\\ 4 \ą Aj^)3^)3 

J ‘1. ;J <'3 3 Ilu Lila. 


^UJIJ ^^3 ę.LkJajj]l SjIaI! 

33x1aII i _iL-alll 

4_iLjnx]l 4 lu^iar 11 Clłl^Ś il xxiMi 


4ąl! 


S^łaII jl.l^. Ij^Lk 

(Jjj j]I J33 

JŻ' 

^CA^-ll ^XJ (.3-^^ ^ }}}^ 

dilj^ajtllj 

4ą]l 

i_fll Ax-all 


iJuZ jll (Jj-aliAll L ll^l]l 

4,}l^ll j ^JLaII^ jUjjllj L lla]l 

.*\AI1 i_iL^aJ 

4_ajIx 111 Jjill j Aj3jA 11 Sixllj ^La-lllj AaKIIj AjSJI 

^jj^)S-uJ Aa^!>Ija 

L_alkJI 

^jlalill ^ixll 

3* )\ j DNA-J' 

^C-^aLa^JI L_j|jJl 





































A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl jjaSjJl iL~oSj' 



L ^ l j — 3t-l\ jj ^—C-l ixxi\ 

Immunology & G rafts 


jl frUipS/l J-* J^*Jl (J*^ J-* C-4jJl (j ę*-^J 

jJjirlj C^liiL*Jl ^JL; Jul* JuJŁLc*w« OLwfcJl (Jj OL-vJ| L^-l* £.ljJ>rl 

.4_jJlj A-J^3j C^-uJ-Ol CjL aLo-y^JIj C—J-aJIj 4_0^Jlj 


■£* 

JuJk-u*J*l ^oL| OLi*" lii dJJij <Lc*u^xJl J^JU3 jl (3 O 4 ^ IjJ^ 4 _pIiL| 

. *y ^ I U ^^s>-jy^ 

Lfii$.Lflj ^yi3jj 4 JI 3 L^J-<>->ł 15 i lijj cL^iaJ^j J-pj L^-J-p ^il ę%—«-»-Jt“I L^-Lo*^- lilś 

. L^IsjjJj 1$Jlp l ^ l~flj AjL^jJI 3j l^l^jj 4Jlj_lP I 0jt-^-^rl 3 

4_pllLl ^3 tf3l ^J_P ł»*u ę-l-s^-P*^! 4_pJ^ j'%-^ - ^'’ ^*-A_flJ 


! U* (jyfcl^-l 3 ( j^?L>- 

.^^?s^vjJl j^i Jiilj «,_JL^Jl cjL-L>_p 3 o^lJ^i <8> 

.(Immunsuppression ^Uil Ja~dl) 4 pLJ' c-TJjUj 

JpIfZJI} s^JLaiJI uLk JjLj^ — V^f 

L* lij L^i* -LS^bJl oljjj-^Jl J->-l jjł J-jp^Ij ^a*ll j^jI^j OJ 

ęJjJrJJ j^_-«3rl ^y 2 -^ 4 ^JiS^w 4 ], JJjLjj c^JLjj C^Jj 01 (4_^xljlp| ^lj-i.1 j_v2*Jl) *. *1^U J-jjl 

; 4-JlOl oLJ^yO jjiljOl lOjfc ^.1^-1 i^ll 

.<U3lj£$ (ABO) ijJ^^Jl j-ajJl Oj^J 01 


A^JLaSI 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 


,4i3lj£a (HLA) 4 JLvJV' &Ut-Jl b*>U : Jl J?L>jf 01 <w^*j <8 > 

3 jy^SsJl liLJ-JLx-» <l-^I ^j_£- ^LL-aj j^S"LL* U-S^ 

L^iiij ^Lu^L £jj 2 ^U> J Lu Ko olJU*il a-L a c_~*ij Transplantation 
«Jlj_i!l (j^-; aJl j^l ląjl ÓjUvjj aJl ^LLłJI (3 ' g"U' a—^-Lj (j\_> 

^ <j^_J ^ ^y^\—Ój ^-[j 4j?rc_^vJ"^1 ci-Lj>r l_Jl_P 4 _JLjłA| 

^ X l? i 1^ ^4_^vo2j ^y2S>x «■*>■! 1 jLL) ^ ll ^ i 1 < $ Lojb |^wO ^^U<L_1 . 

L»l (J^ŁjLL?^ (j\ Lujy> y\^./2>xS> UH J^) (<J^^') 

jj\-j ( J^i) apLlLI (Sy-^* ^J^LLLl <y-* LUta ( jj L*ill j! ^-*L>Jl 

(^1 jl ^.LL ^-IL_v 2-4 ^jjJl (3 *L&L>k_L| g.LsIg.pVl ^Ip jlk> 

^uh Ll&j l)L-vJ^ ^j_>» 4_J^Jl JJLj Jjl* c3 s-L,upI j%jh c^ASl 

ęj-3rl) *—*JgJl jl l)L~s^> Cf^i ' ‘W ^'y U^lę.1 j-^r\ U-SLj ^1 

CwL>-*^\J 4_A3lj^» Co 1.LJL*_* Óć)l 

DR 4_v^L>-j ^LiSlj u a * /g il ( j-^ HLA uys*-> jLi^-I 

^lUr A_v2^3 C-JlS^Lal; l)L$^ Lo-iSj C-L^-^yij ^J^JtLl ^a J^SsJ Coli 

HLA Jt IflUil 0^j3u Cj|;Liil — \ 

: |UL3 l^-AilHLA J^Lćl Ć ^ L ^' 

Lymphocytototoxicity (LT) AjjUaIII ^LauuI ” 1 

HLA ^L^2-Jl [S^kj^\ J^Lii I-Lł* r^-Hj 

4^J_U ^1wI>łX_^Ij DR 4_v^L>-J ^LiSl (^fl.^Jl o!wLv 2^J*1 ^y2_*JJ 

.^JU*I objbil JA A^ojd.1 












AjJl dl^Ś* jjaSlUl iL~oSj' 


^Ut-.-v A \\ AjjlLftlil L£l^Jl J&lij jLuH — 2 
Mixed Lymphocyte Reaction (MLR) 

^LłJl ■_ a ]l jjjl^J y 3 j <uiLs*sl oLajJjca 4_śyc* jLip-^I lj_* (_j 

. Sp^yLl b ^k>- ę-* ^j/9^.\\ objSŃJl i~.il.A .‘z *..„Ll 

AJLmaII Jl^uaSfl Jjąj (jfr ‘ — 3 

^j-Ip ś^^rjil HLA £-* (3>- : yi) J—^2-a s-^L^ jL^-^l li_* (j ^jljj 

JlpLa^j jl J^*2_a <3 jjJJ^-Jl 4 jL-^~» ^lwL,il 5iy*i. ^iajtLl objLii. 

. (HLA) o 

J^2_a (_j ^‘ygJl aJL—L) v >L>tiJ 5j>L» -‘y’ 7 '^ ^jp jL^pL; j*A_J 

JlAx 1.I ^EjLil oLjjLii. ( J V >L^-I 4_ii>-*>\_ę ^ Jtlal! «L^«S\J r a JlJLJ.! 

~«ktt J£j ^jc AąjUi) - i—i 

; LA ólx]L?- jl xiaJl JJL ę.Ljl óJi^ jl 

.(t^jiJl) Jbp^JI al^sJ JpUj ^ 

.^jJaJl fll?sj Jbp^' JaUj 


-l«a AąjaII ^uJail Jclfij — 1 

Graft versus host reaction (GVHR) 

^j-a j v? p LpI^j “'-* P ■ (GVHR) l5j-3I j_v 3 4_?rjll * . *JgJ l J^plij ji—*j lŚ^ 

l iycj ^Jjj).l a A»il j T L)*>Lp jli 4 jLJWJ 4_plla (_gi (jL—jl (_j 4_o_J_^ aUpL^a jL»o) 

LaJ_LPj t jJaJJ &Jl&\j/> y*S- C—)IS" li) aL^sIjPj ._ .Żj ll 4_Ss_^ol oLlJj^j ^lp 

^ £ p 

(3 4_^pl_L4 IwL_Jj Lg-JLp 

^Lp jj-ows^ 4_A3lju« coVL^-^}j 4^^Ll ^il^S AjwLS^ CjlijwLio 

.olijJb SjlJ-l Jjj 













AjJl dl^Ś* jjaSlUl iL~oSj' 


3 Jjl 4_>rjJjj ^gpJJL^J ( j3 3 ^gJL> 3 ^JlP ajjSs J^- 

(^~laJl £-jj 3 -^LiJ L» ,J_bM ^jJtla _j! cę.L>t^VI J^y^j O^La- jl J_»S\j! 4_p|jJ 

J L^i T i j- /> 4_^«-S"" I^f 2 1wL;?r ( Jy-»ob yl ■ -a &N[ I sjj!! 4jS\Jlj 

c—9yb 'yj.j LaIIłj Lst-^o LLlkr ^JjLyvJ ^bii*Jl ^.aj óLi Jl^-I 

i~j|.l ./a~.~.a ^_Lp l»o JjaL-bj ^blA ^ lii * lkxjl ^j_Aj 3 A^J-^ay^l T l-i^- 31 - 

>_ iu^all Lj*^>- L^j^s-A lAJj LiŁ ._ -ab 

^_Aj 3 I g";l c, l^ ,j-^ i~ibt_si*b/! _jl T bj^jb*- ^j—* ^łL^-U 5j_>_y»jj LJl>- Ojj_b 
4J3JI Lj^bł- ii .żłU ./jU 3 iL3b 3L-iij t-L^-^yi j,_y»j>r 3 “'-Jb- 0 b»b r Ui*J! 

AiL 3 *yb J 3 Lr bJl J.I 5_o^>jJ.l ^ Lp ^ Antihymocyte serum 

<uLo-f" >A*j obSOj A 31 " A^bll 1 *■>'I 2 Ą» 

(^aJall ^xJaII al^j J&tij — 2 

Rejection reaction 

J_9j jj^J-ll 3j 3 Ig -ż>«< ^s* i_aJLj£ caLJIj ^«la 11 óU^ jl ^jPc 

; ^jŁ o LJI c^-ó-ysj 

•* Hyperacute rejection jUJ! jjjś (jpĄyt -1-2 

jJ*j Jl JjjljJ Lo-^-Uj ■ 1 ?-*-^ (j\J j-y^P ^J-^ •^2S' ^y23jJl Ij-jŁ ÓwL^n 

. ol^I wLa^I ^JLliLl ^ <3 jl (ABO)^-j^ 4 -^! 

4_^Pjl 4_«_vj^xJJ 4_jj^»w\Jl 4_^Pj^yi Ju-y^j 0*^»pLjil)l ó-L^ 

CjIJ—J^ pbłJ CJv^pl—ijj 

JjJ wJj ^L^Jl Ju_pLłjj 4-^o^jJl cJJ ÓJ-j>ł^ C 4 —o^o^lL\ ^_v?LlP 2j->rjj 

Jj-JU JJl wbwiwjjl ^jLpjJl (^JL^ 3 Olj-^>- 4_jJ_^- pUrJ ,,^Sl 


^LJbj ^Lw^o^jJl 3 














A-*Ji dl^Ś* jjaSlUl iL~oSj' 


: Acute or accelerated rejection ^jLmIaII j! jLxJ! ~2~2 

4. Ig. - I4 _£-LlL| j i j-^2S* jS* l—30— 10 *^-*-3 j}\ I <X-Ai 

C4_^vj y*}\ c3 J_ yó X Lj^A_>- ^jć2—*j lJ_J Lj^y^lj 

iSy- JLśŁ-\ ^1 iii j_j>-Ijj .^pL_3I J^_pLó3 4 J ^vwL» lwL_J ^ L$Jlp c_3^_jcjj 

. < j^i r Jl aJ^p 3 c-JjJl IwLfc T b*3>3S 


.* Chronić rejection ~3~2 

^IwL-y^^l ■ ]g^>> ^ I ^AjjJiM) L>*3i-lj a_pIjlU 4_p1jlLI ^PjJ 

dJJi (3 jl *A_i ę,. ó^L^nj . (A-JsJiM) 

. ^L>- ^SCsio a3o^*J1 jO *y AjLx^s> CjI J-sIsJA-^ 

Immunosuppression ^LcJf - Liti 

A_v^?L>- c_3jj3 3 ę%— l^3-I JjL^j 4_*pLiLl Aj LjtłL^^I 

^J-j A_ó^jj 4_^l3j j*—w*Jr( ^-lp 4_^pli jJl JjL^jJl oJ-Jfc 

ld_& d^»^J aJ^Jj jl r 13,-3 I3 jŁ ^Lś^- aJ 13-1 0 j_A 3j CA^jLc 5 ^ 

.^Lll J^jdl a3p jlkj diii ^ry«lj AjLJó b» 

^^UaI! Ja^ujSJt ^11) diVl^il ~ 1 
; ^y2jjL\ o3>- ^Lp 13Lł>- apLlLI Ig «««7 c_33jj ^jJI o^UM J^o-JuJ 

• j^' y j^' Hypersensitivity 
. aI^L^ j ' s-lj-w- Autoimmunity 4P4*Jl 

jL^J^l (j . l igp ^l jl ,» i nt i lg i l l ^Ap J?Lfi?dl JL^- (j 

. L^pLl* 


^^c-UaH .laimtt (JjLujj — uj 

Aj^*^ , 1 ^ A-O1 1 1 ^ 2 ^3 ^Lll l"?«<ll 4 ^Up |^-j 


4-^L-ojI 










AjJl dl^Ś* jjaSlUl iL~oSj' 


.SjjUuI!' \j*J\s>i}] <LLJl 4Pj^?wa 

.4jjLŁo1!I I^LłU 5Jl?Jl J-al^aJl 4Pj^?wa 
.4jjiLłJl 

+*/ 

AjjILaIII LMaii 4-aLuAI AC-j) ay x> — 1 

A_> y^~\ OL-ijj jl JL_S! CiL_*5^i»l 4_Pj»o^- ^_jŁ j 

0j-Jj Aj^wLl oli?LJUjJl ^y2_*j LC jl DNA £^-y2J Ajjl-fi-o-lil 

; ^Ijil djjfc ^Lil ^1 p ajlp 

fL~ŁI £S„ ij ,JJl J Ji* Alkylating agents J-a'j*J' <8> 

Jl ^ oL^jjAl Antimetabolisem o*>UL^ł ObU^o # 

.DNA 

Jl£ <3 olióLxll -_*f jy> jćju ęs-Lit Cyclosporin &Py>s?.» 

; Jji* cjLJ 1 oJ-ju capLlU 

3_pj^£ ^iLl J_* L$J OLu*Jl £-wj T b*^> J-^L ^i J^-aJI 

. ÓjjL/ 

• T- Suppersso cells Ak,iJl T 3 a>l~o 

(APC) LiU \—j' lA^cJł aIsL^^j oL Al jy^i^- £-j lc <^ 

. Antigen presenting cells 

AjjlL&iil L^L^ll Ail^l J^|j*J| 4f.j<UA — 2 
Lymopholytic Agents 

4_)^1_jL^-U| L^)liL li Li t ' ,_i - ^ l' ^S'y^P: (_)lirl IwL^ 3 

3Lll;j LjJAl 4 _pLLI ajj& Jg-JJ L~~>- ca^pIlLI ajLc^^I JJgL jl ^.c 


AaAuali 










AjJl dl^Ś* jjaSlUl iL~oSj' 


oLlJ^jjJjJI Jj—y^-Ll oj__a t4_J5ŚJl^ ^L3lT g-l .ŻjC-^I £-jJ 3 ^l_A jJ.2 LjŁ jy3\j 

Jj_v^ cy2 >- jJj .Antilymphocyte serum (ALS) b^UJJ e^L^il 

Aj_AI ^.Ip Ay-'^ (Jj-yaJ.1 sJ_a c~uł^- liii ,4_JlJl Lj v >IAIj 4_Jli)l J_v3 t APy J 

l ^ ^ ^3j>łiU « *^3rl Lg->3a • ^ ^_Lp L^U 4_)^1_jl«JJI Lj^-^ 

. 4 JSŚJI SpI^J <3 Ij-A *u>_«jJ«I ^-^Lp i Jj>-lJjj jl ‘tojtLJl jjjjis 

4j^ui&ij £j) Jjjjjjj«uiS) — 3 

c—3"3 ^ ^ c4jj_JLaJI o! J-JyjU-^Ji 4_;AI j g 
L^Lut! 1j_?r ijdś 'oUT J j>rjj . ł__j Lg_3*>\J aA./jLl L^u^lA l-A jI ^ySŚJj tk_~^>ti 5^pLil 


: l^> 

.OlXiti«w<3J 4 jjUł< 3J| l^AJl Jpjo y* JJitf 

Jajj JAflj 

. J^aJl J?Li3l 5j»Uia ^ya JAfij’ '/ 

. 1— ySjiyj'^\ ^balj OlXiti«w<Jl ^glp SjJiLa y» Jiij <8> 

OU-Sji^-Ul jl j3\ y> Jiij <8> 
Ol^a ^1 O^iAaJl J^jlj iLL-^ yfi J*Utf 

(Aju&t) Irradiation — 4 

3 *w?L>-j DNA Jl cj L^joLj ćJ-Sij ^LlfiuJl ^JLjj g.L^?pyI 

L*)LM j_xS"*I 0j-So" ^L^-cJ^I (3 4_>jLL>JJl L*)LLli L*)LLl 

.4JJ JJ*1 4-*_LNb IjjU 

laji/nH JLa3lLujV A-^Uil ^óLaJł (j^u — ^ 

i L - ~-' a 3 Li c4wpLll o l-L-.il! 3 L*_*jl^> 1 3~^\J ‘^W^ 4 ’ i^j-^ j-^4 V 

4-LoP- ^j-P j%—■^A-l .j-P ^ilwL« 4 _pLL»I 


*LaJLuail 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


1-^ip jl c-^_^ ( jJl ^pLjJJ ^:U 4-Jiil^jJ ^_fcl cj^gJgJL) 

: jjjj^j^Jl 

j*Aj-*P ^-a i* y^\ ^3 c4-PluJl - jg^ . ^ . T 

^3 ULL-*a isj-?ryJ\ OL-aji 5-jjl^j^lj S^l^Jł 

. I Jj>r aJj^-L? dMjLfiJ 

^y2-*J j^.^ilfl] c A_L^L? O-LL^ djy*S^ cI^Lwo^J 4_pl_ii*l dJ l_L>.d* r»l~L>tJL^ I -Llp 

.ol?lJ-l L jlp ę-L^JLil ApU. 1 -k~ilJ (OUll?j~Jl) fbj*^' 

■ la.i.V) ^3 iU^JŁl l*J APluJl lfl.;i;.i iLoJC^woJ' Aj^^dlj A^JL^^Jl 

Ajl?c^(*i' tJLlajJ jl kJ&ULI ^ JJL Litjji j^3 caJjSH AjI^u*^' 

f Lkpl jli 4_*iS\Jl £jj *>liui .A_j-®) 5j-s<i! 3j^x—~aj *>Ł*3 CoJL?- JL3 O^SŚj 

ijy>- oLS^il oj-jŁ $.L1 ^p| 4_J_pIś I L&£.Lji jl 4^-j^Ll 4 _pIiLI c^LU^L* 

. ^j/23 ;i iwLj 

ęlijgpyi ^3 ^j-a c<Ljł*Ul ipL^Jl ^3 APLuJl Ollg,;^ <8> 

4_LjJ^ OjL^ J-d» *)ł»*3 (d-J-^>“ -Li 4_ApUJ*l AjL?rd—*>^l tJy^J 4_j1 jjl 4_plji.l Jj 











-L*Jl jjaSjJl iL~oSj' 



iS'^ j3^j& ^-Łjujj£ua1I <c-L1aII _3_9 c " 

Immunodefic iency 


c4jJj^ JJ/^ 2 -! JJjJ-b i ■>' ygj jl y >~' sJJL*^a SJT (_$l ^JiL« c^jpUi«l jL^-stU ^jS\_c 

Aj y> Ijj A*j^l L^>i ^ 'CS-y&ś: ^pLd»l <^A*-**2JJ 

j\ 4_Jj! cA-jJJtlSl ę.^L_^-*VI ^J-JU j»j_bc4 

. A^pLjl^ 

A-w^wJ^Jl 4_*jj^! olJjS^il (_^l (3 ^2 _£j jl 4 _p\Jl 11 jj_P ^ > '^z Ól £j£j*, 

• yr*J 

.alJL^^Ij B ytll b*>UJl <8> 
.T ŁjIsJI b*>UJt <8> 
*U^?" 

.ObJUl '+/ 

^Jj 1^5""jSŚ_>io 4jLLjl j^LjtSl l j-« Ji^śj ój*X>- 4^_«j CJj-AS JlaJ_j 


<lp-l!i oLJ^jjliJi ^jjjSŃj <3 Jjj*- 1 — y^-; %75-50 

.(4_JlxJl L>*>liM) 4 j^ 1 4_£-L_Ll 3 (J"^ - '—~r^-J %10-5 V| *$ <> 

.U ^ulLj! ujl^-l %25-10 

,‘t«jtiJij jji>- .Iłaj %2-l <8> 


4^iua]( 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


bor 


Ąp LUJI JJ& £LA%4 * 

AJLąjJj ^b?*-^l bjZŚ' yJ& ^pLl« Jj_P ^y^y bb^-Sl jP-U b» ęt— 
l)I jl td^bjtil obLbbJ ^b^^l bJ—I j AjbsJ^b j»J_Pj j -^"I (_£l 

JbL« ^4_jjL^l51 ^b^*l) A_b?jb j\_P A^juJgJl b!Gd 3 ^JŁ> l)j-£j 

j^>jJ\ J^ij (Candidasis ob^J.1 *taj Lę^Sfl) 3-LUrl ^-ikSlj b^jil o*yi$-^VI 

. bjl JJl A-JldJl ^IJ-s^Vl jl ‘bbbsJlj Aj J-jSsJl pbL>g.^Jlj 

cjb bi^ I jyJi Jj c a_jJL^ ii^I j! a_^*STjJI c^bb^ I a_pLlLI j j_p (3 ^-^biJ 

Cjbbi^l jyźj b*JLj B A_b bJ I b^bM Jj_P ^j, ob^jJLjdlS"""A-^Ł-uill A-olj^rb A_^S\Jl 
.X bjbSl b % l>bb\ Jjp ^1 ji ob^jjbJl j! jjJgjiJl 


icLoJI — V^f 

I A_Jj ^JJLuj IgG ^-Lp ajIjJI 3 ^bj^Sl JujibJl wLoJju 

bJ-Si *-L*J ÓJ-4 ^ c j4-P>\ AJU» J,lyl jwLaj oJ_L A_*jbiJl /y» A-woJ^ ^jJlj 

,bjJ>Cu* ^-L^-l jj-^-b.J (£5^1 Ib obJjjj-bJl ^bb^l 3 

B- cells deficiency 4^U11 L^UJt Jjp - 1 

: b£ (jb^-JUj B bjl_Jl b^bM Jj_P ói^: 

Bruton f s disease fb “ 1 

ój^j <b~J>- ^~-3rlj Jab^Ll ^jJl jjb^jjJLp b»Lp JJł3jl a ) $.łw\Jl I J_£> 3 

tj_j>r ^2 jL>łJ_j» (_£Sy^ryt j-&b)gJjj cX ^-w«jJrl «/gSl ^J-P plbJl lb_& 

iyu Ji cB b^bbJ ur bi^ ^bpj (IgE, IgD, IgM, IgA, IgG) bp bil obJjjjJjJl 
A-u>tb oUbJb bjj-AJ ^-^1 6 C-jbi 2 JJ cB AjLL» „/gi J^bud bJ-Si 

bSLbl b^jl C^li cA_^1j A-J^l) Aj wdl^Jl J-b 5 ^I ^^a_*J ^ bJ-J.P A-cb\j 


AAL^ii 







\ ^ X g- L> _o \—o \ 

SjjsSaJI j^’"^' A-*Jl jj^JlJl iL»oSl' 

L«l (j^jjj-LpL«ljJl ę.Ll^_p| ^Jp j .y^flTj .^IwL^^yi j^p 0^1^- (3 ^5*^1 

.0^1x5^ S~L>- OJ-Ai4 JfiJSi J~P ^2jC3 

AjpUaII CjUj]jjP — 2 

L5 -s^Łl .IgMj IgG jj-p UjUJl jf IgA jj-p 

4_pLlL|j ol—^j^l i ^£>\jJ*\ cA_^Jlj cPj_3rl Jj 4-*4 *S*\j oUtxjlj IgA (Sjj-*-* 

ij^j oLjiiju ć)jjL^2j *y IgA ćthG^li ^?-*j ji ca-jijji 
JJ śJ ^j_p l4l3 IgA Jjp . a_> a-^>6jlc 4_Jl*Jl IgMj IgG cjIj^l«-vw4 

aA-L*^ j*~LP dGij^yi IgMj IgG oLoi^ Ć)V 4_-LjłiSl 4_L«-L-Jl 

j yxil IgA sl_ćw\_s ^U»UJl IgA Jj^-P 

. ^y2jL>ŁiLI IgA z^- 4 jJ ^JLJ G «, Jl^:U JpLłiSI -p 

T AjjUII Lj^Lil) jj£ — c_j 

: (j\lSs>do L^sjI X L^iLl jjp ó-i^ 

(Di George <£ >1 — 1 

LOjLJrlj jl^-jJlS" 4_J^iisJl Lj jl Aj^ 23 jl oJj-LP oL)lxjJ ówl/ 

.X cj Jj-*U 4 jIJj (3 -Xjp cjL^L>-j 

J ^J3p- o-u«j _*>> l-X* *Xo L?t1 | J 3j *-\_J 1 Ij l_?r ^ wLp^ j).->».^j I 0 w\_P 

^jP ^j/2-Aj ^ 

A-^ip oLa^JuJ AiU^b C 

. L^lj j| L 4 } aJUL| dAjfc J 












A-*Jl dl^Ś* jjaSlUl iL~oSj' 


^j-SŚJj .T Li^iM 5 _pLl« ^ 2 jj_*J (_j j»_la*Jl jl ^j-oJ £uj -'- f 'l-'*'i J-*J 

Ol ^y<S_ a U^ Lp-p-^l 14 Ur 4 u4”"^ bj-nS- ęj-ób j j** p*-^ *y Ul i_—^ 

• (. y> y^ 1 «-\_v ^ rfr * ^ 1 

o^SM - 2 

cHJ l */? < < LIT c4^'l_^i*l $.\j^_^ I w\_*P I^^L&jl d$ A_*^^J* ^lP ę.3^-1 i ^ 

OjiCi ^3^' ę£-^' oU^J .1 *b 3 AJI Candida albicans 

O 31-3 » ^IJ_>łI_s»Ij Ju^_3j A_JIjM oJ-Jfc A_jLIxj» Oj£jj cT 3*^Aii“l Jj_p 

. j^LlaJI 

(B T l£UJl Jjfc) djliAi) jj*J) 

! 0^3- a-^*j j^*Jl I !j_£* ói^ l )1 

(SCID) dpult teliiM JJP f u - 1 
Severe Combined immunodeficiency Syndrome 

A_2*ł3 oL3-I AjI Jj (3 JJ) ^ 0 o3*jjj3J|j A^STj <*1 jUIxjI ó 

ójjj-Ll ę.lwLil lJ_& ^ l)I j^SCoJ .1 .B A^otJl U^jMj X A-oldl L>^iM jjLp 

.o/Ul A^pjjLl L^jł-I JjLC 3 *^d>- 

$.ljJl Jajtj ^uA3 Jajt jl_L?j: $. 1 jJ| Ij_<L 

Aus^y JuJUi A^pjj (MHC II) JjilyJl «AJL*j» /y» 3 ^ cJ*-* 2 -Sl cy3p A_^» 

.HLA-DR 

Cj33jCU~IJ ^y2j*l$\ Jl_i3^l £*)!jjb AjLs*- OwLJLj A_Ó3« Ap 3L| <j 1 U*J 

3-LflJJi |f ^ >Ll^p| ^.-LP C——3>3* ApLaaJI 3 G^lp 3 i-b^ Aj 

. ^jj '^-* j . ApUil d^jpj aJU-I oSj& ęljL^ i AĄjwall a. 3-1 Apwojj3il 


AAL^ii 










4-*Jl dl^Ś* jjaSlUl iL~oSj' 


Adenosine deaminase ££a\ £jU Jjfr — 2 

Purine nucleoside JjjjjISjj Q±JJi (ADA) 

: phosphorylase (PNP) 

t j jjjw^ ^j-iŁ y* u Lwj2j ji 

i£3j-J Ć-I?- .OL-Uł^- i' <-A -yAJ *y J_9 Lo-Lj cB 

(3 l _^2-«-i JaJL* jAj dATP jł-S[y (Jj 

,1-LoLa ^ jgjJl ^JL ÓjSvj Ol C^~^~ S-1a (3j -DNA 

c «• 

Wiskott-Adldrich Syndrome o^uj^* dj$£jaijj A^J^LIa — 3 

^2_aJ v_^_ s^j c_3j_jj 1_C^f Ij 4_^5Tj 4_Col_jllj b 4_| oJ_& j_ 

djJ-aJl j»wLP jJŁ 4_Jbbl oAjfc 3 j*—.oL^-l 4-L^Jl coUJ o/gSl 

Awol^jsrtiJ 4-Jg.i.^ 1 wLjwLP^ Cjl-bjl^sw^ aL^r IgM AjbsrsJL^I ^_1 p 

j*i\ (.bjJrCj* T 4jj-bbl 4 _pLlL|j IgG .4 j^j^J| ol^lS" 

. ^ai ApijjJ aJLM ojjfc 3 

Ataxia telagiectasia C^aJ»Sl £^ujj j) £3^1 ” 4 

A-JI 4 JI 4_^pj <s yI jj' j aJjL>jl« 4-wJa^ (^1 yj-& ^*p\j ^jS^Liu ^Jp IwLfc 3 

{ J ^. 4_^fU oUlljjj <L>J>łLIL1 3 4j^Aw\J| 4^pj*y! ^SJ 

ObjLa^JJl ^jP _ai £jL£> a^Lp JpljUj .j-oJtil 4_JliSl 4JL^J\ 

•IgA 

4-aa1a 2) j-uflliC' jjC- — J 

! 0*^L>- ćJ^Ki 3 tir 4 ■ b-o-b 1 Ibjfc óJ_^ l)I 












d-*Ji dl^Ś* jjaSlUl iL~oSj' 


Ajjjj^i) 4 jŚj*JI <LajjII — 1 

i_-jLp JL>- .Ci b ■>«<* jy^ j* 

i_j* 4—^_ip d^j^_Li (j^i—jL^Ji ^tjo^y C 4 b* «li 

l)I ^j-^s-C . AIjJ? <LójJl *Aij . ęL^P^I wbwbJl (3 <bó^J 4_^Pj^| Ajijjjj 

.Cj . b>JL* J^jSy obj JjjbljJlj Ji* ^wLjjjw-Jl wLjij 

*Lu£U]j CjUUjV) — 2 

« 

jt cCg jT C 7 jT C 6 S^LdJ _jt C 5 jt C 3 jT Cl Ó^UJ.! 

^L«M _*_* C5-C8 ^ 2 _£j <_ r >y*S' yy£\y3 .4-w«jJ^rl olJbJ^Aj c_p-kb O^ljj j^JfcJ-LP 

. ^ 4«u 1^ 4«JL^*i I lj^o<-vww»J I ^ 4j^w<-v^J ! 

4jj|1)I — 3 

J «U_»io ( j/ 5 ^oLj C/(^ C 2 jj-£" i_->l_v 2 J 

ó^*)j ó^Ssj^ C 2 Lp^-u 2 *» \j &ly <Lo|jJl 4 _pLlL| 

ujUJLil Jjc- — Jh 

; ó*)\j (3 Ls*ajjj)y*Jl -Is-ojJl Ijjfc ÓJli; ( 1)1 

Chronić Granulomatous Disease (CGD) 

i 4ji 4 . i 1 y 1 ^ i -)3 “^3 ^ ■* *^y ^ ^ i »-^ ) djUw^*^ ę. 1 jJ 11 wL^ 

jLi'olijjJl jcpU G6PD jU~>rj)jJ-js>-L 5 ^ oLL-yi 6 jyS^ipy Myloperoxidase 
Ja*^. oUli^J U^ily Lat ^yil U 4 jy^lll 3 -Lj .Pyruvate kinase 

oL yyutil CjUlsjl W tę-Cs-jj! A^LijJlj 4_J&jJ.I <LpyjLL*Jl jj la a j iy ^ 1^4-1 
42_^Jl 3 ^y^JrL; I \ 2 Jjy* ^ysJ\.\ ć)ySvj O^bkl ^ ló»^ 3 . ®j> 4 " CjIS 


a-yą^tt 









A-*Jl dl^Ś* jjaSlUl iL~oSj' 


y^j -!•! Ój-S^J O^LJ-I y. 2—XJ (3j .J— «-*-!l jj—« 4—JliJl 

.^-ol r ^rcJJ aJjULSI CjL*JLJ| 




^j!qaa\\ oL^Jl JJ£j ójśśj Jjjj . ajjJ-I obL^aJl ^J_p aJL^-I oJ-i AJrb_Ll wU>jl*j 

#S 

. IwLjL» 

(Chedik- Higashi) <^t^-JjbAui - 2 

^ ^ ' -■ ~ 1 A—A,~Si ij A >-*‘-J 1 ) l—O| , ^—^C—<-<-Ll ^ ^»0. ^ l*A_& 

1 V 

aJ1_J-I oLo-j—^U wLJl _J^jiJ bJ_Si _ *jj .oIj^I _<LxJlj oLpjJE*Jl 

oL> JjfcLiJj Phagosome -lysome fusion *~<**1JI oU™Jrl 

. «-X^_^..y^Sj i y^y^tS Ij I ó j_^\j . o ^l ■«l-^j—^ A«j Qj\ u .a^" 

obL^Jl ^_Ip aJIJ-I aJtLjłLI .a^jcJ^T b^\iMj B b*A^I ojjS-I^j bJJj_Sj 

.ol*JlJl JAiL ^JwoLs aJtLsca .Aj 


^Uj^LLi - 3 

c-jL^-ll^l c«^bp <jl O^jb) dJijb A_OjJLp oL^ly^: 0 »j*)b S»l objŁ <^y \ a/21 

Cj^JfcJ—LP A_Jl_P IgE Ój-^JJ U^lj <l_*bTj ^djl^_J>-j jl^_^l 4 A_iil^j b«j 

(5A-o-JtiJl obb-P 0y>3 b*JLj .^jb^^Jl c-jJ_jL| CP—u>- ^j_>» A_JjL^ O^^LjJIj 

.ajj-J-I obb2-Sl ^J-P aJUL| oJjfc a_^-L*^» .a-o-J^> 

^wmICoJ! 4fiLoJI — Loli 

B Jj£ — I 

^jLuJI jJllaII — 1 

Common yariable immunodeficiency 

Cd^Lp A_>t t J2J*l ę^wjl^LLj A_^jflj olJlljU35 — 15 ÓTH b^J*| c_jl_y£2J 

a_apUJ*I oLJjjjJjJIj IgG bJ ^-Ip ^ b^jcb? B b^^łjb p Oj-^jj 


aaL^si 







j^jJł AjJł JL*-£ jj^Sllll 

B L«l cdJJ- lS^ X L>^jLl <uLl?j ó^SsJj oJwjo 4-ygili 

. (JA^pLlLI oUJjJjiiJlj IgG cj 

T l^UJI Jjfc - lj 

jJjVI j ui<uuLa]| <j^Aj Aaj^La — 1 

Acąuired Immune Deficiency Syndrome , (AIDS) 

4_LłX_^ Jljlj jj.Jgij ^wjl jS>t Lg^^J C^Lillib JwL)^I j-J> jJklJgJj 

4_jjJl 4_^j/g* Jl ol_s^Alj ^A_ji~l c^l_4_Jj-li-| ^j__>-|^ 4_jjJgJl Oj lg£“Ll 

j_p ^-LlSI SjipLwJJ T LfAi-l ^IwLpI <j di-Si ^y^-J (A-jjjl^Jl 

Humań Immune- ęg^-JtJl 4_pUil jj_p ę^dJl s^j-Lai' ^j^L? 

Lr lp jJl Lj^U-I JSLia li-* .deficiency Virus (HIV) 

. (CD4) L^>Jg^ 

4_^; \SsJl OwlpL^il X 4^_^o (3 jy^ j-^ 1^—* c3 

.4-vPLil 4 -JLp c^Ij 

X L>^iM 4_Jl_*3 (j£jxjj 4 jLxv^ A^PjjJl ol^^-UjdJ ^UstłI^^I j 

. o^Lp1^vJ*I 

viiJi J j_2>j 0^* y^y j^j^ll (S^y s^Ly^»j LoJf 

.2LpUil aJIjII Jjui 

J-j>s_U /j)jwbj^lj I c^ULJ^AJ ol^LygJl 4_J^-l*_Ll 

. (HIV) 4_pUil (^Jj^ c_J^L^2j 

a w>^-v\l — 2 

•-LJLaj Jgj_fiJ jjl_P 4* yg j-l y» lJ l-ygj 

Jg-ojJl « 4^w>>L^^- Jgj_0 I— ^_Lp o^.-LJLL| ł^ , j s_ 

.PPD 


A^luail 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 


I^»_^SŚj (1)1 Ajj—J l 4_>jJjM (_£ji ęt ^» ■» *"j Ć—~>- 

Di-Nitrochloro- (_$jJI J-t* 2 _^. 5_JL^S"iljJ. a^ISj,! 3j^_^o 

śiU.1 ( _ r _aj j-JaJ Uj_lpj ,*_^jJI j-<w= LS -U j_izj" cbenzene 

LlSjjl ^_jŁwLU>r ^\ŚJj\j L«^J 14-7 4 l?;Ll ^i_P UL^Jl 

tw\_p>r 4_Jl_*jijl j\_P 4_j4_pUll jji 4_p\jJ*l L*1 j>- LxU Js-ojJl 

^j-a j_jJ-3tU ,^>-Lxl.! .!g^k.Jl J &ji <3 

4_pUi,| ^_Jj_*_J2j AjJ-Lirl 

Lo-Lu X 4-óJbj 

4^pl_U»l CjLlJjj^ 1*-^ ^iŚ-J 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl jjaSjJl iL~oSj' 





wU^cJ 

^PwLj (^JJl ^.IwLSI ld_& j^j j 

^jJl Jl Acąuired immunodeficiency syndrome 2 -pLJ.I 

lwL_^JlS^(_£oLjtUlj 4 _JjLaj L«j jwL)V' ‘^ r *p\ cO-jjf ^Jp j -^"^£*-**Jl 

.^l LjJl $.l3-l 4ilS^ (3 a^J^jLSIj 

human immunodeficiency virus c^iJl 4 _pLU jj-p j^V' 

Oj-J-a JO Oyd- 4 25 (HIV) 

Oy^PjA* ^jjyiSLj 4_3l_Pj 4 _j*>Ij cU cJwLjJ 4_iL>- ^1 ^..^JL^ 

.JJj^I) L« 

^Lp (3 ^jjyjJLj ^J_p j J_3 ó— l>- y £i l)I V} 

3 a_jIj 15 Jj_*_c ówL^j lj^l* 50 ( j-^* 2003 

^j-P Liwj L« UIpj jJj^I J-L ji ^LJl .jł LjJI 

^jlSI 4 a3;Ll cL—T Jy- 3 LJL>-j cAjjyJl jl aJjlLI 

. ojLijJl oyi 3 

ol—g-d /j—» U-A.—Jj S/l—dsl %10j s-l—^-> (j.—* jwL-j^l 0^1—5- ^j—* %40 

L5 ip 3LaiiI j! $.lwLSl JuAaiSI ^3-U£ ^Jl 4_33iiil oj-S^ 

^1-P Ul ^C-Xj2j 












4-*Jl dl^Ś* jjaSlUl iL~oSj' 


śjl JUjcu-^I oli jilsM lS 1p oljJ^il y\-*^> Ja^z Condom <_s/aJI 

. o 

*)U_>- L« d^Lp a_p\jlLI Jj_p yj£ y^ u— 

śLA <_£-2 jj jjJl ^LA-^I jj-gii (JLJIjj 3-e-Ull jL^- <j ^jJl jzy* £-» UUJśj 

. i_jLa1I 

HIV iuĄ — V$! 

odLi) 10 3 j ^ U u?Zj ^~HIV tU-jUudl 4_£-Ull jz~^ 

dlD 34 LU* Lipid molecular U^^uJl olsjjJrl jj> ~^z^y> 3LL ^ 

4_?rj^jJ.l 4 JLU 2 JI sj_A d-g-L* sS^^LUj Uj^AjL \_j t> kJd A-UUP^l (3 a.Sj-^r^S.1 

■_ ° ygjl ^j_/» JjjlyJl jJL*^» ^JSs LjUl* ji Ig U^JŁ) 4 _aLJj)^J oLsjj^ 

odlUj illj-il JSŚ-U L s^ p W-^jjA *—J-o^ 4 dJ-ldS" MHC I J_j*i/I 


GP120 


LS - 


OHJj 


*>*■ 4 • 


U" 


OwL 


-Ijll aS^_ 


jj! 


j*-*;j 71 j *4) J5Ś_uJl) j-o-d^ GP 41 ^^5-* óyjj-; j-* 4z 

.(Glycoprotein oLJj^j GP) .(72 

u_Jj .Luj^- PI7 (jyjjJ 4Jub C^- 

. <LjI^jJ 1 o^LLl yfy^y P 24 ^p-b Jbyj£- s^j 

IjjJl A-jij^Jl S.iLU ć)Lj (Aj y2^.>2.llI) A-jOr^Jl oL-^Jj^LSI JJj^l Ó^J 

(^j_pli 9200 Jj-^ 2 j UjJl ^ wb>rjj cDNA Li*xJl RNA 

c^AJl Reverse transcriptase L5 —iC*Jl ^cjJl obj?r ^ 

óLp-^jj oU^jJ cL» a_Ju>- ^jjysJł Jj_>o jj-^ LjjJl 

.P6 , P7 oLJj^Jl ^ ol^T 














jjaSjJl 


SjjsSjJl 





t^-iSail £1*271 

JljfiWł 

jlujjjjJl 


pl7 ć«jjjj3' 


P7 ujjiJ' 


P24 


',,»•••[ *••• 

.«<«! ».«li 


GP41 


M ^Ki 


• • 


• •• 


GP120 


. jJu_V1 : (71) i^lj J££JI 


4-kA^W 









jjaSjJl iL»oS!' 



.4j^j^j^aJ! 4Jóo£uJi '. (72) ^dj JJCśJf 


<<u!>-tto\J! 4 aUaJI —3 4A*kJ! —2 t<Cy*)^j*aJ! OfwUwJUf —1 

4c^-oj>w —8 <4J^cT 4 c^-©j>w —7 ^***5JI —6 t^iJf (jbCc —5 —4 

jjjyt -uti 

o j_& J^Lj^I ój .CD 4 ( Ju^Lwvi*lj GP 120 Oyjy ~ t2 -yy 

. jjJl ll ^ł-ojj^łU djLJLill ^*^7 










jjaSjJl iL»oS!' 



^jLó^f- Oli cCD 4 iSy£- “L^jC; GP120 J»LJ)Ij 

j^-Ij bfcJ_lPj GP41 ^_lp *.vJJ cl)l^-J_JL> 

.(73 5JJ-1 c_J Jisoi 




ol*>- ojjj) 4*lssJI jJ^yi Jalasw : (73) ^ij JCiJI 

4Ł>Ljjj ^^j*flJI ilaa^wi p y i afe C;D oLJUl uMiU) l _^Xc ^waj^aJI JjLa*)l A;B 

óLijXo ya .Aj j^- ^ óLuijjj jjaij' E|H .iolj^JI o^UJI jJ^suj óUjjjjJJ! 

.(J^łLsCJI ^;jŁj fuJ <LissJI 



























J-jJl JL*-£ 


Dendritic L£Uł4 CD4 jJl L£tel4 Ja*j 

£ł_*J£ c- 5 - ^ W *^-^4 ć) j-S^j l)I cLg-lS^4_j£?L>c_Ll <3 cells 

. ^y*\Jrl (JLŁj^I <3 J-b^l 

U^J J-*^ 1 Monocystes l£j-J' Macrophages oL^iJl dlS-lb" 

,^Ł-<>->tJJ Ay^P CD4 

jJl T-Helper SapL^U oLjU! jju^II 

oLjLSI lg« /Ijj Lob" L*)LLl o^La ^jblJgj T4 jjLs^i>-1 jl CD4 

. aJjULSI oLjLSI yJi£j ^tJb^VI 

^j&jjqJ1 — UJtó 

l5 1p jt-PyOlj iwLoj Aj>rj^>J>s_Ll b^LM ^yo—yb OyliO’ ^Ł^ojLl AjIJj l~L*J 

c^jjolSl J_*y>tb (ibLM SjLiJl) blwLs^l ^łXjj oLJlJl Oli ojLaJI ojjfc cL^>e.lg^ 

^pbil jL^4rl ^j?tłjlj j_$j (MHCI CD8 -J a,L»LM) aJjULSI oLobil 

Uib brti^- ^lp ^_w2j ^c-ojLl ^y^Jj cl<Agr <yS\y» 4_L>-^» y5 ^Jjydl yy ^j^-L^łJIj 

(3 bwL/?^ ^Ip 1$-j$ <3 

SjI^J l Al^t — 1 

oJbljJl aJjjJI jl i^yjyr^' a^L- Ljy d^l-4-l LLyil aLuj 

. aJ_v 2P Ij ^5 AAiljL* 

oOjł J^l>- (JU&lj ^wdl <3 yy® ^y^ <\>ry oyuLi! o j_& <3 

oL^jyylSlj 4^j^_>c_Ll b^bM y_*« .j^Jj>ŁlSL ^pLlU jL^Jrl IwLo j? cl<-L?r 4_l>-^ll 

.^jJU aIjLM 

AIaJ-*]) AI^JaII — LJ 

A_?yyo^>c_Ll L*)bL| ^2 _xj ^j?tłJLj J-_Ai cdJJi yuP ^jbyJj j\-^» $.Ljj! (3 (O - ^ 

w\i 4_Jjjl? A-Jyj dJ_Lj ^1 -LpIj ^Ł-w^JjJb ^yjjyśJl ^oJL^oj ^pU]*l jL^4rl ^^-L>-lSlj 

10 


4^iua]( 







\ ^ X g- L> _o \—o \ 

Sjjs^aJ' j^’"^' *V^' jj^JlJl iL»oSl' 

(jl ^*lg« **Q L&J_LPj ^4_L^a 4_L>-y») dJ-^r 4 j>ł_^2j ^2j^_L l ^JLj 

j^kSL-j L-jjl^l ^L_>Sllj oLJL^JU ju-o c^JU! c^L_dl jL^M 

.(75j 74 j»i) (jUSlóJi) 




: jJjVI ^ 3 ^ óLLm j^Jai: (75) J£łJI 
i-JUlj -Ujd a -JI jlo-óYI l^Jb Ci L wt ~..cJ l 
.(^gcUoJt jl^ss)! o'jO«) 0I3-0 'Ól\c Jm 4 -oŁj' ójIj ół O. ojf i^ao 




























4 -*Jl i)\~*Ś- jjaSlUl ÓL-oSJ' 


j^cLcJI jlgssJI <bil 4 *fl*f — Uilj 


T4 oLjjIjł^JJ! ^Iw\_pI ć)\j 1981 As <j «y> Jj*V j-b^l G-UP 
J-W1000 i^/ 3 jA óL®j| Ojrv-® J^>\->- L^jJJ ( j^zsLą ,iJ_*Jl lj_A jlj ^J_?r a ./> a>: j 

^pnJT G^U-I ^Jp (_£-Ul jJis jl J_ipl Jjj .J-* / 100 J-* JGI (_}| 

4_ś^-L^_« (1)1 jl J_p-^j| c_~ ^-Lxjt*J j_iS""I I ,_j-^ C£c—o3-l (Jj-P.2 

śj_p ę»jJl 3 T4 :>I-Ip 1 JLjPjJl b^lptU 12*1 I 

! o^LoJ^I 

^Lujl ^>y^~ J^i jO>L> CD8 <UjUJ| HJlsJl ^*>^1 01 v> 

. T4 wili y Loj 

l&ś*t GP 120 , GP 41 OLijy Jp ^j*Z <yJ' i'*U>SM 

^_ip Sij^-J^Jl j-yjSŚ!' j^bą-MsJl «A_&W 1 *»^lVS.£v*wQlJ JpLJj^I L^2jI 

MHC I 3 4 j 1 —-"OL; OJ-Ji «pi l ^ G fc 433^0 c<W~L~Jl O^GxJl 

T4 -'-G 3_pl> 4_o^xjis GP 120 jl L j->v li-Aj GP 120 , GP 41 j 

. ^o-2.-.~w' I 


^.Pjjcj U-up : JUl j^>*Jl ^^ip di-iij OLjlsJl Anergy J-Ja.».T #> 

f f . c . | lf*t t-i 1- t 

bj_^ L^-^Gj 4_GUj 4^0^- ?Łi^wo L*Jj-P L« 4_y 1 j ^Ip 

^-Lp j*>L^2jLj <-^K& ^Ip GP 120 , GP 41 01 c^~c*JLx! 

jUSbj T4 Lj*^4“I ^_Ip CD4 jy»L-^ 


■r L ^V jr* 


33L»^ 4_pL 1I 424-1 4jiJ Uj_p : Cellular suicide c^j-Wl cy&U? 

4_<lJL4-\j 4 _jLL?^J| 0j_& cL^_^oli IwLJ (j\ ^j_>» Ij^li C^_J^P 

óJ-^ capoptosis ^bj 

oljJl ^JLp 4_i^*iL! oLoliSl y-* ^^Jj>sjl!1 ^_Lp y, 












-L*Jl JL Jz jjsSlUl iL-oSl' 


4jLJ| ^j_SŚJj L)*^AiLl j^_^o jwU^L; 0— oji-l (31 _L>r-j .(^L-^aJI 

.(76 i*-*; cJtjL« 


x j a-\ ,' T 4 *4_iii, 


4-^L* T4 't-Ń. 



l&gilś (^_p-l 4 ®JLi 4*JL> Ijf: SJ£l**oJI óLJUI 4JI (76) JCłJI 

^U^iyi ^gś j 3 ^II GP41 4jjC«JI óLuJjjJI 4 J 3 -J (jitetu 4*l$JI ^3 (jlstcjjj 












A-*J' dl^Ś* jjaSlUl iL~oSj' 


j-ij c^j^jjydl ^c_s»UJ J_^>-jJl jJiL! c-~-«-vwJ ^»jJ 1 3 T4 Lj*A4-l jlś 3^]*! j^JaJl 3 

j-JisjJ 3JI ojLc-oJJl jJL*J 1 ^AjI 3 j%-Ij oL^>jjyLSl (wJ.p 1 óIj ^jL^łiSI 1 

L>tA4-lj T4 L>*)^4“1 jJLl*iJ jJl <uSC«'^! 3 ^-^*Jl oj_A> >\j>tjjj j*—<^3-1 ę.L^-1 <LilS"" 3 

.oLJUlTc^^l 2 LpUJ 

j_JL*J 1 L£jju y>~u jJU^I j1—? <—c— ijjl -a_a 3 t^iJJj-Sj 
^y^Jp^l w\j>-1 jjfc ajjIjLJJI jJL*J 1 c^w\Jl 3 T4 ^~lp 3^ ó-^ JlilUj 
L>^iM 4iL3} li* o 1-a.^J 1 3-^j 

. ^jJl 3 ^Jl JjJ_^ jl j^L^j \j joCo 3*111 

U j^Jij ojLLJJl J-i^Li central involvement 3>Sj*' -kjj-dl jl 


£_Aj jJ ^^I^P^l . 3 -ąJl jjJ^Jl 3 -* O^j .1 J>-lJl ^~dl 3 I 3 JI 

.^LjpLlS*! ^I^tłI^^I J*$ .^14*1 jjJaJl 3 ojjjJl C^Ij yL-^A ry» y^yJajj ^w\_il 3 1-łjil 

j_ixil jSlj-^} (Jl 3 j_*j 3 -* J^~lJl <3 L-jJ 3 ^-L^l J-ajj^Ij 


! 4jjI_j2-oJJ| 


follicular ^L-^J-l 4«; yg*ill Lj*iA4“Ij L -i^k>- a_jjLl<JJ1 j S*Jl 3j— 


3 ^ oł-JJl 4 _j_^ 2 j 4 _aJ?j U ^ jjj T4 -1 olJ-siaiwJ.1 ^J-Sj jJl Dendritic cells 
SJljl JLp dj^li *\ju ^ Sl ^UAijLl As>^pj OjI^JlU JJL*_Sl ojjfc c4jlL>łL 1 4_^-Ui“l J^ljjJl 


O y* 


oj_>» ©14^1 14-& wLSjj LCj T4 ( J^Lii^l 3 JI 4-^-1 j c-3jj_sc« jyp 4-jw^Jrl 

3 ^ 5 -^-j 3 j-** IjłL^I 4^iJ ^Jl Memory T cells ^-pLJ. 1 ^JliSl S^S"!JJl Ij^U 1 

.j^^I AjIj^ 


3 ójw\J“ij A-i>^ 1 oUi^i jS* j*!+>y* y& ^jJl 3 T4 (J^lj-^"! jj 

3 ^ ^Jji^l L5^" jl li} .jt—^Jrl 3 ^* 33 5 * 1 ! 3^*^1 

4_J>0 


Ąj^Łuail 










Audi dl^Ś* jjaSlUl iL~oSj' 


^M*J! (JL19 ^^3 JAjV! - LoLj 

jakiSI - 1 

il)l j_a lijwL?- 4_JL? Ł 3 JwLj^yi ^jjj_ 4J Lj^Jl Jajj-dJ óX^ l_* (J^l U| 

jj f~yj[ 5i^L^j^j DNA Lo 3i i^~LłU (sj-V^Ll) s^j^śi.1 sJL^Jl 

SujlSC* iL~L. Lst^a UjJl 5i_^L»j Jjd? ^^if- — 'j^*i tj^j-^jjydl RNA \—j 

Li-Ul -j> 3_J*^i Alaj^dJl ^Cj_NI ^ < l g •/?»■; o!J—J^JSŃjJl Ja_ jj Jj_j^ls ^j-f- lijJl 
SijJl J,U- uL*d^l jCpl ul ,(_^>-l lo Sls^if Template c_JliS" 

, 4 I... ‘0 sS* I ^Uj |^*“ U -3- l^L- w\_) ^ jw I - ' -- I I J-* 2000 J-S' j śy dr^J 

4 _^jUL« <j jwb^/l SjJJśJl ^ Mutation Sj^ Ij-L£ ^-T 

j 32 ^lp Ij^wLJjj ^Ju ^j_^» OwUJu>r ó^l AjlLx>s_L| 

J*>u 

Azidothymidine (AZT) J—i/> u^l 3—^- 2iojc_^J.I d_ : o\'' ul 
Jij* j* J-oje" Dideoxyinosine (ddt)j Dideoxyxytidine (ddc)j Zidemdinej 
ud«^NI f~y\ Lg-=xjaj 3^ oIwLJjJSÓJl j_?-Ij 4_j«d ę.ljjJli .^^Sódl ud^NI ^Jp\ys-\ 
j_* ^wi^lj ^^JsjJl ^-L^d^l jC^Jl Incorporate Du_od cUjJJ 4JL; 3 ^^^SÓJl 
^Jal■ -g *y ^Cp^l Uli ^LAl UuJl Jajj-U (3 ^LjjsJ-I JlJjA^JI S- Ldj-f’ jdŚUL*Jl sjji! 

.diii <y> j £I -kjjdJl 4JU3 I IaJ^p 

j g i^~ ^g-Ul dl 3-*^ Id-*} J-L>r yHy> pi j al-J ll (Jj_jt^ Ul 4i5Ś_JiJ.I ^j-SŚJ 

iy>ry, 3^ LS^d^ i* J (3 LS ~*^-*-il ^L~d^l jCpl JlSidl 

4.3^11 Ńj^^l “dlyi dd-il I cd»Jj>tl^J.I AjJ^^yi 4-4^“ 4jl_d| CjiSLajJI 

. U*yi ^*>i"*-i! dj“dr 


a-yą^tl 









d-*Ji jjaSlUl iL~oSj' 


^yt cji^saU- ui 

L^j l£ _^SC*J! ^L^Jiyi ^cpl blocking jL^z^l Ji oUrl*-* iiLiAj 

i_«~s<aj jjJl olyLkJl jf Triple therapy convergent Ajlidl yj*^' Uli 

(jjjlj-aJ Jj^> ^j>-T 5 .lo« DDI_j ATZ 0 >y* ^L^xj*yi ^cpl 

yy-Ą' L^i U*-jjJ JLkJl joCj Pyridinone dyi^jo «' Nevirapine 

jJl j^SULaJJ 4 J^LuvJU*o jJuy\ L )ł J-Lo L« ^_i_Pj (Jl^3 j\_P 

ApIIaI) ljIjjI£ —a 

ji U» Jwo^i^o l)I ^L-O^yi l)I oL^IjwLSI ^y^-> .lllik 

ć)l Cyr-^i LSj^~ ^ 4_*>-lj 4_^lJ |j_& 4_Jji-l 

^Jw«lSo 4_L>-jll 0 ^_A3 I 4_Jlj 4_*j>rlJ>! \_J^Aii—\ (3 JjLj ^5 jLy 2 ^-^ 

4_L?L^^j 4a<*yl\ 4-Jił-l oljuy? ^cjjJ Lom^łiJI IjjJl li 2jj^s» 

4_wjJ|^u 2J| d-J1 (3 

L*-L-lp 4_jjliSl 4_JiL| <3 ó-L>- J_$ L« 1 ^-Jj i)! 

óJ_^2P (3 Ol-jJl jC-L-P ^_^2J 4_jlŚ ^Jw^lSslil ^j_P L*J-J-Pj 

4_pLi.l C^LoliT Jj ^1? 4j>r*)lp (3 e-Jj-P 4-L»j2j fijjfcj . ^l_> I 

^pLlLI jl*Jrl JWł ć>t il >4-1 ^ V r Sll » coLflsJl >Jujj > ^Jt 

.dJjwbJl 4 jjL-*u« 

jj-lsil wL^I Ji ^ 1 p oLoliSl . 1 ^-^.iwJ *4 


AAL^ii 










*^Ą' L)L^A jjaSlUl jL-A' 


J^yjj — J 

«* * «* * 

coLl^LI L* ; ^T L c_Aj_*j (_£ JJl IjjJl (^j^.L.1 ^J_P J^o-ju (j£y>~ 1 Ajj^I .LLuk 

AjAL^j L&AJLP ^PAJ c Qi.. Ą Ll oLJt^_v^ JAj^I LaJI LLjL» AL*i 

AjV ólA^-l ±SLl& .LJb 1 &a_lp A_Jjil ^_v2jj Provirus ^jijyiJl 

Cd-^l—L9 di-U ^)w\_)**yi L| t> —^ w ^“ C A^w^jjjjUlJ I ^_p!^\J! J^3 l_i I 

.^jLii^l ^jS2xu AiL*jj ^^jjAJl (_£l a^*jL*>I L^jl4 

RNA polymerase II ^LJl U^Jl L$J Lc ajL_a 1I A-dLl oUyl LI 

aLL^jj jl^Jj_Jl J^*_aj a*j ^ł-c^jJI Ia& ę*jj ^ cc^L-A-L ^j?LL| L^Jl ^ł^jJ 
C^t)j^xLl (^1 .jJJjAjl 4 jłJ_^> JolA c_J^ 3 (_£jjjjl ^y2-oJ-| ^jji LLl^»I ^ A^-djI^i A^Jj^r 

O-^^rjil oljjJtiL .LjIjO jJl AjjLjó^I Aj^LM oLAjjJl . djj*il j-v^LjJL <-J>ytj cAJ^LJl 
,^-^j NF-kB/Rel j%—^L ^3^_*J aL_* 2^ <jl ^<aA jAj^II ^jj>AJ olj^Soll <j 
a-jLLj I 4 J^LJj aj^AuJI L£>LLl <3 regulatory Proteins a^Jaj 

dA_i L^J>rLjl wLjJj L 4 O^Lp Ij*)LL|j cOLlJtI Aj A*JJ A-jpL-^A^I a_Lp Lijl o^Lj 

. c_^j^p (j yyy-> a_jj L 4 Alp cjLAj^JI 

Ajjj ^5" a^p Lii L^LLl /^4 a_^tLJ| oLlJjjJI oAjł JAjVI j*A>ł 1 ^o 

.Aj ^j?LL| ^L^A^I dęlAS^ 

^^-«-Jl Ia&j cL^—^-aJ A_JjL| olApJ djjsrŁjJ I ajlJ_*j ^4 LjJl óil 

: L^y* ^ 

oljj ^3 cp^Al ^Jl UjJl ^ł-v*J a_J ^ju apL^ 24 jjJail < % > 

oajłj A-jjL^j 2000 1 a-^lS i jj_l jji_?rA) *y L-$ a_JjLi 

.. L^3 ^>jjyiU A^>wJAliII CIjL-jjijąJI y*y 

.^}LJl ^3 jz3 J^rl LAj ^1 4jj** 4I Oiu^Jl L4I 


AaJbunll 










J-jJl JL*-£ 


<3 ^3^^* u^-^i IwLaj tat &Jl uy^ ^Jp 15 ^ y-^y* 4^-Jiiijl oLjlJjjJI 

^■L^ijI ^j-a tjj* 1000 ^-^vj Tar ^p-Lj l-^Jgjj LlJj^j ^łuo co^-^-gJl £ł-m*jJ| 

4-^-j^lgJ*! (_£ 4-Jj2*)l\ .II (3^^ (^j-ii-1 LjjJl jl^-Jj-2 4_lgL^^J ^Jjoljl 4 jŁjT^ 

.tat 0 >i-l J-^p ^ 5 ^ 

4-*oJ *^a y £I L^-Lsl^tłJ 4-JóL| jy^~ L£^i ncf J^ 4 oLlJjjj ^Ljł* 

^J-j jj_p rev j)-^-^ ci—iliil «]g^il jj^yjjij^Jl L*l ca^-^jij^ulII cio L<»-j_«_~oL-l ^Ijo^y 

l-\ C 4pl *>> 24 ^j-j* j -^i Jj)j— 4 (_£jJl Ig-o.; ll 4-w^jjyiil U jl £e—<«*u 

^Liil jjJgJl ^Liil jj-Wl (3 c£i 4_LjJgJl ^JLp JgjljLj 

£^-«oj 9200 Jj-lfiJ 4-lj^Jg IjjJl ^j-« ^c_^o dl^lll j^Uj 

. J-L-j^I 4_j^lJl do1_ Ujjj^JI J>j|_^j c^j^I _«-»>l 4500 (J^—■igJ 4 I 2 _ jIa 

4_ ; j^j'yij 4 _jj^lJ! oL-lJjjJI J-Jt—JiJ ^LjjL» ^_jł rcv 4 __c^UL| 4 <iJg^Jli 

J liJjfc 4 _L*j£ U C^ojjyłJJ 

jCJ-Jj SjŚ-j (jJJl (j^_jirlj gag ^P-L-^2 t^JJl oL_Iojjj (JJ^\ ^rujirl 1 *1 

<4^*^ c-3*)ljJl oLuJjjjj cpol ^-6-^ jLJ5\jj^jjJlj jl^^ij^llj jLojjJlj 

.env U^-* L5^ 

^Ju-^So c£^—^ jLj^jl jCjJl Ig* ««7 ^_J_P J—oou 4_^oijjJl J_-J 4 _jj 2>I iJL-JŁ 

^j-« 4_all^- 4-£_?rj^» Ajj^I jJŁ JtfLJt aL^r^lj ce3*)L*Jlj i^JJl oLj 

I^J^y U^J I d dj)^ 2) 

djJ_iL l^-Łśi 4 jj^_v^J| j 4 _j 1_P AjLyg^fl L5“^ jJj-l^J U»l 

. 4-^pLlLl d4 Ij L^cJL^iI 4j^j wlS^ Qjy^ 4_P^«j j i Ig <il 

Aal^It Jil J ^ksii — A 

wLv^> 4 _pLl« (3 4-0liii [^k^-\ c3 0^ilJg Col-Lo>r ^]l2Jfc 

C^jJ 4-0 Liii Lo^^LiL-l Ji— (^P J->-l^ ^-cI<ajJl 6j-So -LoJoJj 













dl^Ś* jjaSlUl iL~oSj' 


^pJLaj . ll ^c_^>dJ 4 _^j\JL» o 

^ j ^ j »\ libi cL^-lp oLll^LI jLy^j, <3 A_*jJkJl obj^y^Jl J-jJjJ| o^_S\jlSI oJjł 

^j_>ŚwCj JjAJuli O^SsJjJl .jJbM Jj^ 1? /^_P 4_^ljJl oLlJt! JLj»l_lśj jl j-L>J 

4_^rl_jc« L&J-LP 

<j^U ćJ-ta ^j>-j < j*jjyłJl ^j-P yu* ^Ljfc 3jjL« Wb 

,^^-P jlka j^>- bij ^jjyiSl (jLŁJl jj^ 4Jj-L>tiJ . Ig.a3 ^bJl <UPjj LlS 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 











A-*Jl dl^Ś* jjaSlUl iL~oSj' 


AIH 1 I -Ul 


<Łx.tlaJI ^Lc. Cjlknla 


^ j ^> j —) c ]\ _« J_;*y jLS"5jjl_Al ^pl_Al j' g Ą-l oL-ylSs-A Lp i_Śj—jcJI J_*j 

,(_£jJ^»Jl ■ JaJl (3 ^l-Al C-)LulSCa| j> 5_^»j Ol-Sj C^pLJ. 1 jL^SeJJ 4_J_«J<J| 1 ul 


:ZJldl iJrL*-* i—jLJI ijjD f$ ćM*Uj 

. j\^^sJt ^ij^c^^i l^f 

&-*£*LujI Aj^^ł^JI (JjijJaJl \V\ 


■ ijp' <—£-*A^AJ 


. ^SMj *puJi 0 


4^iua]( 












A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl jjaSjJl iL~oSj' 



L gC-1 \*±W ^\ g ^ W Ui'l 


y\y>y\ y SulŚ^Jf y ^:LoJł jlgsx)f — Vjł 

<3 l_JL>- LuSG 4-JLii^yi ^pLlLI jL^Jrl oLJlSGL 4i^*J*l 01 

yy^ \ę.j->r LajL» 4_JjLaJl ^y2_*J 0->t_<_v2>l ~La3 (.4* *J-jJjt!l 

. ^pLlLi j^w2^>łiSi olji^«i jiy^j ^y^2JL> ^łj^oji 

4juljuJi ^i^yi ^^ <3 ^i—0y^ 2 - >t ^^ ji ^_*j 

. 0» A^l^L^r 4 j2.L>.L* J 

Ol ^j-^£ <.4™*^S\_Ll 4_pL_Ll y2jj^- Jjj^ y* AjLo-^O oJ_A 

jl L*~i? LO o^j^' ^-Sj ^Passive 4 _L*jłjl* jl active 4-lpli l-^l : o^j-^ 

! 4_*^*I^_Ll 4_pU.Ll (3 1-^* Jr 4 Lo-S^ LxJL*2 

c^LlJjjj-Ip 3^_>o 4_?x-jJ ^j^l>c- 0J| L^-^-^iSC jJl 4 _pIjJ*I i 4-PL»$Jl <g> 

JOLj 4 _pLlL| 0 j-jŁ óIwL^-l ^_^_C OJJ-LS"" t^U-^Or ^1 y-y^* ć/ 4 ^-^^l L«l_P 

! ^1 4_LuLlLI 4_pLu*I ^^aSj .^jj> yf* j^~ I (^i ^3 Or 4 

^j_P ^j^-Jrl ^^1 <LSjJLlL| 4_pLJ*I ^JŁj i <L_%«w^«4 <LL*jLi*a <LPU^ 

, l ^-03-1 ^ja_P I^_Al. jl A-^-JwJ*I^a_P IgG (_Jl-A-jl-^ C 4-^.t-J«_Ll 

_<L>- jl J_aj ^j_P ^łLjJ 4 _pLl* ^_jłj ; L*,;. *p <L_Ia&«6 <L-PL*o 

ó—c>- cL^-3 4_j>rl^ y-y^ jy^ J> j- 3 y^ 4_^Ll^ CjLlJjj jlp 

jlj_^Jlj ljj^3jJl J^ 4 i- ^ ? l > r^y^ 0r^ j>-^^l c3 4—SjjJflJl o0_)Ł ^wL>ł^-*J 


A^Lunii 











-L*Jl jjaSjJl iL~oSj' 


f a 

.L 


us\ 

*\J> o 


-!_j>J! J 1 1 
-“W*- (j. 


-flj o ^ ^ d ’* -iliyT 


-ki^ Whole iminunglobulins 4~lS\Jl OlJ^jAjJl 

4_1*jLLI a_pL1I ^ LpjJ aJ yjj L« (J cuLb- L« lii jl)I .alJU^I j- 4 
Li jJl O^LLl <j j \ cLpLil ^5-^jil O^L- <j 

.dwLIjJl aJjjJI jl A *x*^Jl ^L^Ll ^JjLa a^p jj oL-LLl 
Jj_^» Specific immunglobulins i-jPjJl 4 -jPLJI oLJjjjIaJI 

^_Lp ^j\Pj ]g^/a Laj*)L z^- 4 L^JlP L»oJLsca A-J L^J^/I ^lj_0?*)U 

J^ry& Jlj_^l (3 Lal CA_L^ca A_*PjLI ^Ij-L^l 4 A_jLL^- J_*STy 

. aO Li I a_*p^L I LL^j^.LJI 1-^’ 

.Tetanus immunglobulin j'j^U iUtJl ^luJł jJjjjIjJl A 
B Hepatites B -A—«SŚJł ^L_ujl ^ 

. immunglobulin 

.Rabies immunglobulin ęiśŚJl &UJ iUtJl ^Ljl ^ 

iL-*J jJl oUljJ-l j_/> l$Ąp J-^4 ^py Antitoxins OlibjsJl 

J1 _ J-! ^LjjaL" j^wjl^-Jrl ol _ jL<Ló ^y2_*j _ wLl _a CjL_ 

.^LaJl BotulisemAntitoxin LL^Jl JUyj Diphtheria Antitoxin 

^IJ—L^Ij Jj L>*>U-lj LJ^JLa A_pLa) JjuLJI Ł-eliJl LibUJl J_Ł Lol 

s* e 

l«~L?>r c_^_^Jl ^j_*a cA_pLi»l [ ^y2- j2j ^?l^al ^j_*a ^J_P 

.jl_L>-Vb c—i jjL^- A_pLU JjlS OL ^LSbj C^Jęc^uJl Jjil^Jl oI^LOJL^JT ( jLLI^X* 

c^jA-sca j?o w\_*j ^_^Jrl L^tłIó ^Jl a_pL 1I ; 4—IplfiJl 4—pLwJl ^> 

! Lx-Lv^ jl Lx-L^ L«J 


a-yą^tt 














AjJ' dl^Ś* jjaSlUl iL~oSj' 


£e_«“~ ę.La_dJl J_*j L^_^5Śj ( jj_Jl 4 _pLJ.I ’ (‘L”***'^”®) <U>X ; «J9 1^ 

. L* 

ajjjjta olJ. .'ss~..~C ó ygjrljl ^j-P ^cJUj ^Aj ’ ( < b“*""^' a ) A 

jX.* Immunization y £ŁĄk)L> s^pjj L» Ll*« JpJ& oLw 

j' killed Ł)jia* •' Attenuated 2ó*_Ió* yA oLJlS' b>! Vaccine ^LóJJl 

. ol™»J«l dib" oL-Jjjj Jj>-I y oULió 

cjUlilil £ljiS - 1 

aJyaL* j! j*_jI y*-) 3AJwdl ę.L>-*yi y* { j^~ «jkp Vacciiic ^UiJJl 

a_LaS"” 4_jpL^» 4 jLsłJL^jI ÓJ^ Udj £ł_« 3- jL^ĄlJ y^jó c(4_L*^») 4 a» Ja■» jl 

. IaJ-Js ^-^3-1 objajdl ^»jłJ OLJ^/I l jż^y^ jjżay .1 ój-l?- jla 

£JL«J»I jL^o^l I^^SŚj ^gjl 4 jL>AI 4s*rj2 ^lp l^boJLpl S^Lf- ^-liljl Sę-lifT^UłJ 

,Jj(j Lo-J li yCj A£-y>r J_Ja 

iSj^- -'-i J,l syci Vaccine ^lai Ul 

j3_>iu ^rlb ,/jU (j_* jJj cCow śj-śJł ^Ay*^b; Vacca ó~~>- uL^J^I 

. jLSŃJl^j Jlils^l ^-y£ 3 a,-^]»l ol^-UiUl ailS"” 

LiveVaccine 4 j^I CjIaIHII — 1 

a. .^-L\< y* JjJjdl J_J^ b- ■^~ !,r ~'l 3 3^ oUjlSŚJl 

ŁuLL^I a ■ i_JlSŃJy 

_łJl J_3l _i^stS^ ay _iS"” (_j—ś-® 4 _3d _* 4 _3l ol_^-UilJl 1_«l 

cjij—JJ' J—~Jl a—J> ós—vi>^l 3 L$d—!' Mycobacterium bovis 

Jl 5^dlj JjJ 3 J-I ^-LaJJl ^xIj .(a^JLaaj" 2 ^La) Tuberculosis 

C-^- ^LaJJl tówL^L# l_Jl_f- caAa-^l ajLys^l 


4-ya^tl 










-L*Jl jjaSjJl iL~oSj' 


jy£- 4_pLlL| ji 4 _pLlL| ^jL-*_U> JjuP LaU^ A-U-l oU-LaJJI Jwo*?CLc*JV diijLS CAj^J ^ 
J^-^-3 c L^U-UJ Lj^tłL 4—3-1 oL^-ULlS 4^J_^vJl oljoLJl ^^LaJ^j 

.Immunogenic ^pLdl lij^S l5 Lp J^liJ-l £* less of Pathogenic v>g»V' ^LSJI 

: U--* Attenuated oL-j^ydlj *ggM S~ip 

A^/p\ja\ £j\jJb ^3-1 ■ !g-s» jJl (3 jl ^L^rjJl 3 ^*i ^-^jjJ-Sl d^LpJ <%> 

.Polio vaccine JUl»S/' Jl£ ^lóJ 

.(^LUkU ^Jb) l/l aW>Ul Jjp jT 
aU 4_Jj»Jj>- 4_pLl« dJ— j>-j 4_P^tł 5^ 4—3-1 Ol—>-ULlSl 0^l_P vJ 

^L_>ejJl 4 »j3cJ_—* t—kL^-lilj A_Jl_LVl A*_v23lj 4. ,/? 3lj i—3l_S\jJl oL->-La 15^ oJ_k>r LjV3-Ij 

^—31 J—v^ BCG -li ^1—flJj d4l— w*j jj/liJ 4_^»3lj g-lyŁ^ygJl ^-o3-l (JUi^l 

. .-^wQ ly^JJ lj 

Killed Vaccine CjIaISU)— 2 

A*U V^ jl ^bj/śJlj A^oL^a^JI *-3/^7 Ij oL—jjyiSl JjlS ^lp J-oJjuj 

CkL^jjyśJl ^«xjjyLSl J-^Jl <—kl^-lllj ^UśJ JjL« cULp A*_UIj jl 4 t pr&-«-*jigi 

.^t-jl/irl A—<LlJl ^<3 -Ij Ij\J^3j 

Jjlz-3 aJ i Vj aiJ .1 o U-lilii ^ja LąI ^43 Pertussis <^^>31 JI_jc3I ^LaJ Ul 

. Aj^Jj>- yS' j*p\. LP Ojfś^A ^-LaJj gu- 

ol—>-L aJ o _a p <* 3 -! a_J l$\3 oLj>-LaUI 4 £3—^ 1-^—^ olj—^ ^j-^3 

VI oU-jjUJlS"^jJl ^33 oVV— 5-lp ^Jrl jf Polyyalent vaccin.es 

Ckl—PjJr c 3?j-3 ójwLj>- 4_Jl^«l ol—>-L aU| 0 AJl 

.Aó^5vJ A^rlJl Ajg^l ApIjlLIj cA^pU 












J-jJl JL*-£ 


hij*l\ CjUUHI- 3 

k« O^kp ^l^Jl 4-Jjj>r oU^> ^_lp ^k>-li]Jl ^^2 _*j wLoJju 

.q2*\jCj» C->kjl C^kjSlLl ak_& 

okJllSk 4_k_J^ jy&J 4_JLj 2^- olwL^2JL^» obj^-cJl l)1 

cJaJ)l lii j_S0 c^pL^ Sj-Sli jjJ-j IgM -k_ii ^utf T-independent antigens 

ol—^-LfiJ ^J-J> CjLjkJk JaJ^Jj 4_il*i CjI^ __v^l CjI _UjjjJk ok^L_~Jl 

oLuJjjJ ^_Lp wLoJ1xj wUl (B — cJ ^_^>jjyłJl J-*S\Jl c-jL^lSl) OkBjJlj Aj y ^Jl Cjlj^Ssi*! 

. (jjk»jk(^ Jul* JjLp (3 Ąj^ j/2jLv^>- kł> 

$^>r Aj^lLl) Aiijkrl oL>-liJJl okjŁ 

. c^wJ*l jl ^^~1 ^kLlil I jjlp ^ŁojLl j!hj>-j ^w<>-^3l ^j^LŁI 

*• * 

3 L^»! jj jJailIj ó_?x-Jl jj-Ł? 3 dJljk* ( JnJ 1 ok*S^l*l J_>~t*Jl iJLjfc 

.-kii A-jTplS^^1 oL-*j|jw\Jlj Ajjaj>łL| (^JjU^łJI 31 -k.J /^-o-s^ 5 kJ k*- ^*^JLo3 1 

c^IJ—^i^jj DNA kJ_Jl ^j-a oL>-liJj ^lJ—^'yi oL3"1 a* oL^il oJ__& ^i7 

4 _^L>-j ol_*S^i»l oJ_ij MHC ^jJl jj_$l^Jl J_i?ur A_k_Jjil 4_pliLl 3 g.-Ip1_ 

. fcXP 1^ c.p 1 1 

1 Jjj3 LpLl« Jjl$ cjk/LJl ^IwL^l J_v2 ^l-Lk^Nl okST_£ 

^j_k2^- L«J-JP cJ^aL^ 4_k-Jy»l A^^jjyśJl CjLl3t 1 ol^L^lo £łUJ ko_Lj c4_^pl_L* d^_j li £j» 
^UJ oL^r 4 _^pLJ* 1 44l_j^» AjjJ A-jPLl* AjkrtJL^I CO^-k^j# ^_^ot k>*}k>- 

aJ^^1jJ»1j A-JfliiLl 4_pLd*l ^Pjj ^15^ A_JJj Jj^dlj j^-j2J>Łlil A_L^o ol^LlJlj ,< < _jix^2J» ^>- 

.k^k 












jjaSjJl iL~oSj' 


: Adjuvants * 

ygJl \_)^>\ji-ł L^ujj 1 ~-ll.A .ŻJ~.^ ^ 1 i < il .^7 A-jL^a-iS"" ^JSsj 

3 (_£^_JLJi (J*iAJ 4_^> v ll ^_3.*yi lI^1wVpI—^*J* 1 &a —a ł^pI—lLI jl— 

.DTP JM I ^Ulil 

Ol^a-Jj—Jl J^-La jjJ ó_ >łJ| jj —U 3 O_!l)L» (_£^_>-l oIjp! _.^a iii_LAj 

. (a.jSŃ-JUa*^ 

a../? j-lj >^Jl S W 5 ^ (_£-La ól La| ^ili]l ^j_P a_^LJl apbJ.1 

aiL^L ^Ld.1 jl ^ ~^1 a_«i) jl \^S cljJ^SsiLS^ j ^ - *j 1 o~L*J ^ a i 1 _a 1 ^1 a^oLL^yi 

Ljbtp s.ULu> a_ptJ.l -_pj_> 3 d-Ja poosterung S-jjU^a a_ą^j oI^ŁjLj olJ_vi^~-a 

.AaaS 5^1 i 

Jliia^) ile, AjjjjJoM - lj 

DTP JZft I C ttł» - 1 

jl^Jlj Pertussis (<iLaU) >>1 Ji*~> Dephtheria la>jJ' -W= 

aJ>LiJl a^j^jjjJl *_JI 3 *-^ jl>Jlj lajdaJJ iL*«Jl; olilió jp SjLp jPj cTetanus 

obyr ó*>LI ^p ^LiUl > 2 *^ t JL^JJ ^_~Jl> 2 _ill Pertussis bordetella 

: (Poostering) 

.óJliJl AalJj 3 (J,j*yi ap>-l ^ 

.^I^Jl j^_JaJ 1 AjIJj 3 4PjJrl_J lV 

. ajIJj 3 ap >3 'A’ 

_v^xJlj aTl ^j_P 3 ^._18 ^_<a^ą _i 7 *" 4 a ^plaJl a_P>d i_a| 

.(>0.5) 


a-va.xtl 










A-*Jl dl^ż jjaSlUl iL~oSj' 


Sabin, Orał Polio-Vaccine (OVP) - 2 

4_P^?rtJJ (jA "igtfi Jj—sUT ^_fiJl Jj_j^ ó~^ 

.^^1 ^LiUl 

Live Virus Vaccine (LW) (measles Aą^aJI - 3 

3_JL^ JSŚ_ji lS -Lp _^->iJ! %\xzi\ Meales 3^2J-I Jpy> a—^ ( _ s i 2 *jj 

.(J* 0.5) aUt! 

DT - 4 

jLóls*>U bjljjJl ^LaJ ^j_P s^L-P J-*J jI*_vaJJ 

■(J* 5 .0) jiJ-l J;> JP A^jjwLLI 

BCG <£LyJt - 5 

jLijSlI J— \*yj>r j-p ŚjLp jjssj Tuberculosis J—j-* s^lijJJ 

. (J^0.5) aJJrl Li^ ^ j-«-*j Mycobacterium bovis Silili 

(AjjL&VI) -a 

~Cp~ oL-jjJ ,jp ŚjLp jjssj Manpus *J^U) 
,4jjjL^> <&» oL-jjJ JJÓT jjssj Rubella 4JUJSb ^U) 

.4jłjLyh].l 3 ^<łJ>I oLw: ^jp śjLpyssj Colera ^Uł! # 

4ą>- ŚjLp Plagu O^PllaJl <8> 

.Cow pox jliSll (Sj^j smaal pox <8* 

jl 4_JI 4 jL*_v2^» ^J_P L™J ÓjJ_j>- ^LjŁS j_&j 1 

AS-j-^j 3 UjJ A^s>-'^I\]\ jt—'-‘Jrl AjL^“ 3 4j^l.A^r C^—Jd 

. ^jjyiSl Owb-br 0*^*)L« ji jlji Ijj^JLaj^ll 


AAL^ii 







\ ^ X g- L> _o \—o \ 

SjjsŚJjl *V^' jjsSjJ' 

^M*J! ^^cLoJ! jlgseJ! (JLojUwjI — Liii 

4 j. nl , ..-V tl ~ I 

l 4_L;jJl Lj^jLlj U ,~Sj \ (_gjjl IgE l>U a I 2 -Tj j jl 1 jjj_*J.I 

—Ul (IL-5j IL-4) 5-u^—-Sjolj 4-ui^—-*j—IgE ^^ V 
*y ^LUUj IgE-!I ^Lil £_ic IL-5 j IL-4 y&£- oL^UU «.IIłpU coLJliJl 

•^ L ^' J^ 1 

jjjyi cA>a - <-j 

; IwLyi ^ip wU)jju y* -W? oL^-ULl ^lxJl <J^>- 

GP 40 uyjj— } . -% c£^—^ GP 160 c3^L^]ł { Jj—£ 

^-Lp J^o-XJ oLlJjjJI fijjŁi J_V^ i^IwL^i Oj-^J óL-^J^b 4_JL>-j GP 120 

oLotJl l)I 4_S^>0 Jj_P Jw«lS^ 4-fi^-L^» 

.(77 pij 

L^ia>-j ^jjjołSI oLlJj^j wL>cJj jJ! CD 4 •A-^p ^Lat <8> 

^jjyUl -bUjl ólSC» CD4 o*>Eiu--ę JsLjj^U -slJ-^^l ®U-* pjJEi p-“^U 

.(78 pi; Jiś-^Jl) 4 Jj>sJJ (J^>-jJl l j-« sUI AjłjL* 


4^iual! 







\ ^ X -g- L> _o \ -o \ 

■^Ki ^r-fi SjjsślOl *V^' ( - 5 '~^£ iL-oSl' 



.uśi^UI oLJjjj ^ jjjVI j-lii! (77) |^Jj JCiJI 


AaAuo]) 











A-*Jl dl^ś- jjaSlUl iL~oSj' 




U* aJJjiJ £aH 


* 4 n> J> 


ijH J CD4 


ł 


CD4 :'i*2 

NX 
_ — j,>- 


^ CD4 JL Jajji CD4 Jl ***? ^LaJ: (78) pjżj JCłJI 


4^Lua]) 
















A-*Jl dl^Ś* jjaSlUl iL~oSj' 


£js4>-uV4 *^H>^' oŹJ* ~ ł 

JiJjj lilJ_il ^Uj_$vj Ć—4_j|JJl 4 _£-LlL| jj - ^ ftj 

ilj_il) il-L^i^ 1ilJ_il ^Llil ^j-^óę. tLaljl Sjisjta oLsjj^t 

. ( jĄ^oJU (4j_ww*iJl sJ_ł>-j 

objj^r dli-b Oj) jP- l j\Jj^»J v yi ilwL.il £» iL^*yi; ilwLi^l ilwLil 

.(79 jSŃiJl) (*^1 jSw ( jjjjĄ JjwLp ę»jjłj jJl 



‘L^LwojI 












-L*Jl JLd- jjaSjJl iL~oSj' 




Jj_*jj oL*JlJl Ju*3 


. <Lj liii L*)lji~l <ulpli 


I^ d* 5 I^Ji^laJ I ^^-l^tli I A_P^o*j *^iji l* 4 1^ Ojljj;-^O ^ I £■ l) l^ I 


■ (80 ^ij 



4^iua]( 










-L*Jl jjaSjJl iL~oSj' 


djLujjjjillj AjfiUJI dl3 diUUajAjJ! — a 


J_LPj L^jMJjyO .Jl Ol—Lpr L*.Sj^\j ^j^JJ Ajii\y> ol.A .}v~. ~ a <ŁjUs^_^Jl 

Lj^iM AilS" ^J-P dj^Li <LotJl CjLjjIjL>JJ| 4j^-^Jl ^jys-r ^jJL>- 

. ^łlJ jJl 

Supperantigen jyli jL^I lSj^ 

^j-/> 4_o_£_* 4^»J W ; .t:" ^.U. ■ ~~ 4jtl1 ł 4 ^j_P fljl-P jJis jlUi! . 1 - cj|JL>VI 

|j_A J yaJl J_v3 ^jJL .a ./jil J_v3j djl—<P A-ullll oLjjIjł^IJI 


Ij^I oLuLiSl oLuliSl jjliJl a_jJ^3 ^jjJI ■.*> iLJj^lj 

ę*_?rL£ AjlJiJ-Ijj j*d>rlj£ 



. ijlhj*J1 OsJU*> ^gd J^lfiJf w\*aw>JI jofw\^tL*if : (81) |^3j JCśJf 

















A-*Jl dl^Ś* jjaSlUl iL~oSj' 











-L*Jl JLP jjsSjJ! iL-oSl' 


'k \c\ >\^ V7"^. 


^)C- c a A_ĄC- l_ixxA\ A_J^J-^-xxl \ i *q >Ła-l\ 


jSkaJI "j^zuh + aJI— J<*ćd1" uMc Ul — v 5 l 

^Jp lilii IwLy* ^_ip (_£^j>c_L| ^2^c_Jllil (3 ^*X^cl-wJ*l 4-pllll (jj-^l 4_*Jlp wLoJjo 

L^pljjlj (3^^2-il a^»IjJj ęJ-Jl Juji Lla Jj^j c j_L2^-*J*Ij JL^il ^pjiil 
. 4 -pLlLI (j^j^Jlj oLii aS^AjJI oli <L«l*Jl ^-j^lill { ^y^-> ~b 

LgJp J^ll?J J-Lsl^-Ll ^j_^» 4_Ljl* 4_Lj2j ^L^-l 4 _J_oP JUtfl^l ~Ly2_Sl Jupbij 

—^I^jJI L5 _Jp 0j_£j jl j_^j: jl) Epitope ^j-s^yi jI 4jJ_L2i~il ibJ—^—^1 
~Ui.il Variable region ®>*il Ukill j LpI/ li Jiu- (Haptens 

J-Ul^il Jplil) tw\_J>r Upjj ^Ij—L^^lj C^li-Ul**J*l 0*ipI—A13 .li ^Pj_lil 

. IJj>T 41* i^J y J-v2l^»vw4 jl jjŁ L^-U J>- ^Jul .ilUj? jl 
<-J>jjC .U -A-yg-il Ujl^ll Cj^Aplij j»|j->tJLU 4-JljlSl 4-PjlSl fiii 4_?*tUj 

.4-j_v2_Li o^ipiiJi ^»l»i ii_&j c^p-*yi ^i-ułi^l i^.u»-i ^ip 
.jLip^I *up jj JU l£ ajjU ill cjluii~i*l 4_Jlv2i^ o^iplij ói^- l)I ( ^jS\P 

L-LjUj — | 

Serum titration jUc- — 1 

(^jjl Titer jUtiL 4 -pIiLI ol^EiP-^yi ^j-j* <U-uil ^oLi ^_p j^_**iil j*jlj 

jLipL LjL£| *)lplij ^1ł*j JjJP ^ipl Aj I ^ip 


AAL^ii 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


Polyclonal Antibodies JjLuail S-JJJU .a JlJLŚaSfl ~ 2 

^Jpj*J ^j_P A^-Ujl A-J^Jji-l A^-pl-lLl AjUc^^I ^Jjjc ^jA 4j2_Lx^- A_Pj^^- ^JŁj 

co c 

<j LL^j .Epitopes ^s^p^a jdS"i uy-* 

'. yy^y^J ^jA ^Id-yg^l A^P^J 

<JP>b.-L^I J-jJ-jJI a^l_P Cj 1 -Lv 2 JL-vJ,I ó\ 4_JLJł^- ^-j-a LdJj *Jl 

Lj*)^j>ł]J aJ_P J^3 A-Ap L-3j-JtlSl ^Jo ^J-Sj cA j 

aj~U^u*o» ob-Li A-^rjil ^IwU^^I j-a a_p^o -4 Ld^j J,LJIjj cB cells A_ulJl 

. taX^~ I^J I a.^.m,im^JJ a ^ >\xs*a 

bbd_^- 01 Ć)j-S^l_d_u3 o3*)bo>-*)U ^LdJl c_*~-Jl L^l 
.aJ^™o oliM^-U ca-jUI 1 j^>Ij>łJJ co^ o~Ip aJ_p oJ^ytJl 

^ # c 

L*pL o»j LjL^j AJo Ll^ A-jiil^- \y^K>- /j-A aLwwvwjI ^IwL^^yi ^c_UJ 

L^Ip j*joj c-W 2 ^il ^1 p AjLb>J*l Epitopes AjJ»v 2 ^il obJjil ^ 

a! «ż?p jl ó^ojJl £.Ld_P ^jJL>- J^-do^ ^JoM ci^- jl <Lo*^|l c^~ d-b^l Ct^~' 

jl C jPl_Ll jl _Jj^l jl Cjl_fljl) A_^5 ?łlS| jlj_ z>- J Jj_J5v_do _flJl J_J 

. ^IwV_v^b /1 ^-lp L^J-^I ygll ^-lp (J^_o 2 J>tiJ (jl^J-l d_o 2 J 2 J i^iJ-b ~L*J^ c ^. . . C)\-*pJ-\ 

«-L_lp d ^^^^^Ll a_ y~j I^oj cl)Ij—^I ^ g -^~~ ^ę -JL p Oj) I d *„^<.<.*\Ll A—a.^S^' 

.jwo 0 . 5 j 0.1 uy. oióij-oU 

Monoclonal Antibodies A1 uau]| S J-i^j 3 

c4_ r w«j*)LJ! L_j*!AjL-l Ig tfi dJ—^-lj aJ">L^ (J/-^ aL^-^JI ^lJ_d ? '^l ^cJLJj 

J^Jii 0 w\j>- lj A-^pjJ Epitope ^4 JupLaiJj cLpLp»j LJL^p Aj^Ldjo* 

j^Joj |Jo>r A_^Pjj ^lwLd?^l oJ-^S .L^rlxJ| (3 ^Lp J^-do jLiJl ^C^-L^- J_d 2 ^J* 
J^_d 2 i^^a J_v5« cpyjp- ^Jl a_^?ł^J*I a_oLJ| Lo*)\jL-l oJ_>“lj aE_^vJ ^j-a L^Ip Jj.^J-I 

. Jj>-lj 


*LaJLuail 









-L*Jl jjaSjJl iL~oSj' 


O wA_f" ^ .A .^ . . .. C ^ l_flj l Jl^~ ; ąj ; ‘ 4_L>VvW^j l d wArt^“^ ^ l wL^/J ^ l iwW l ^ A 

sj_A J^-Jj c^I-Lv3*^J 4_SłX 1* LjbG 1 - 3| (Jj-^tdJ 4_jUl LjbG-ł jA^~ J^-Srl ^j—* 

J^SLlf- (jdjąl 3y-; ~‘3 s>r 3 J ’ j^~~\ J ^ u^* A-jli ?y \Ąj\>- ^ ^-yćj jbiil ijb^ds 1 J/* L>*)G-I 
L>*>G-| y* ^łL>łjJ| Jjtjj 4_j^" v >\Jl ^ycalAl rt_o ^1 p "i c^dJl (PEG) 

I £sjJ_/i Jj-* la. - - * 2 y>ry> ^JJSj l ć ■'?•; *—* 4_^-J_J«l jyf- ‘LjUs^Jlj 

Thymidine T yA -AminopterineA jijyj -vS/'« HypoxanthineH 

Lj^U-1 J-* 5J^ J-^£^1^5j .Hybridcells (A>jy^') LbU-l lS -aJ <.(HAT) 
j-* ijA*' A^S l ^ LS isi*d r*—ó! Hybridcells 5^nJ>l 

j,_9; (_j ęypy yjb AS~ wL?-lj .A .a J_>0 jJlJlj 4j_w^jl sJ_j>-j 4_ ; pyJl 

.(92) 5^eJi j (23) 

; 4 ty M Ul Sjj*j JldJa&l LjyLaxluil * 

. 4E^*^dl fiwArt^“^ ^wA^sJw^J 

. OLJjjJl <ULj 

. lAGiJl iLjW 4Pj^?wa Jjpj ^jA?sj -V 

Jj4^ó <8> 
.VjjJl bbUJl J^3 <$> 
jAj^sJidl ^ u>Ai\^S 

: Itf, u*li4 (JaS (JjLula LŚ3jI ItfJ yujL^a 4 ty a Ul S±L^j Jllua5U LtSj * 
,\jś\Jl^> (_) L$1 ójA 5ij<A^ua jS- A*ą*Śj L^-bal <<$> 

.^LE^Jlj ^Ij-^dl Oli ilj^Jl ^jAb^Jl 

jjP ^»l-A>ci^L; £~udl l^?-bal *%> 

: jj*j 4JiuńJI Sm^j JldJj&l AjLmj) (j* Uf * 
.j^IjsJl jl e-HjsJl obalaj d)ljb>-l ^U- dll<J*i 


a-yą^ll 











AjJl dl^Ś* jjaSlUl iL~oSj' 


4jj_j2A«w<Jl Ol^Ju>ujl Olji <Ś»l_ft*uJ' Ol J_j2A~w<Jl iLOji i_...»—,aJl yji 

.*lL~~Jl ya £jj Jloxu*>b SijaciaJl 

J,lxJljj Oljj2A*w<J' ya y A?-lj ^jjŁUwO iJ^wa ,X?-ljj ^^<mJ' y» 

.1 _Jl^zill J^liJl śysslii ójUa- 

Afflnity AiIVI - 4 

3Jl>- (_j fiJLojcuj ^jSoCj c l jjipLi^» yj^ss* y> ay ■_ °^ 11?a 

.t^~Ji!^j! jl cJ_j>-j ^r.A, żj~.-^ .a-L^ ^0 J_bzJl ^plji -ba-1 JaLjjl 

Avidity Aa|>*U1 - 5 

AjJ .Ź3~. - U J-J-lP J Ui—; JsLjj^l 8 j_J o! vZJ ./aa *J 

.^ŚlSÓJl a-b-lP 

4 j, „1, ..-y 11 — () 

Jbśl oOuS""^I p jW^' ló 85 aj-bJL* jL^-l 4-_^L»->- 
. 1 .'si "..-Li ^*ojj ys* t_fi—j^JJ a>-I ę-l^ar-La l—1^ • p t_.fi— Jb^Jl ^l^_Ll a^LlI 

(3 cJ-bzl—i.1 Ij-ft ya £_U 1 ya J-il ^j_P jl " • -.1 jl-JL^-^l jLSj 

3 ^ fi - ? 4 - A. ——.. — Li ^ j—fij . • ^ |^* J. ^ * »p t fi — i\^\j ^ 1 ^^0 t j . 1—J I ^ L—1 o 1 t—^*^" 

^-fl_.Jj^l jl_AP-^ł _« 8j_-« (—fi_!l jy^^l 3^_jl_A-_-oLwfi>- j| 

ySl JjSfl JpljJl oljL^I j»U JiCio t U*. ^ JS3io JLpUJ oIjLł*VI 

^JupLżxJl ijb 

j c_~^j : dl jL^pI 2iaL^; Fetoprotein alpha UJS/' 

ySj]\ ÓLTlii «up 3i-iiC V l$' J^/^t/^U 3000 2_w-oL—J-l jU jlp^l 


5_—oLai.1 jLip-1 ^IJjPlA-iIj yjyyij LaJ^l y\-£ ó_^ś> ijp - <3 ttiJJi 3* J 5 ' uM-' 3 


1 A-w—v\-_3-1 jl (_£l ^J—« /^lyPjjLll 


1 ^ t ^t_fi——U^Cjl A-ipl^——Jl 4-tpllLl 

■ a r 3000 


a-yą^tl 













*L*Jl jjaSlUl iL~oSj' 


<j\_>- (3 a- 3^oLoL^I A-w^oLvJ-l o^LjJ l)I oL^j^yi 

.AjilS^ oLL ^Jklxj A*-^L_~3-l 

- 7 

IJjł 3 Jj>-^Lo 44_l^c« o^L« ^_p ć)Ij L« jLj^-I ojJJL* 

. j^-*y ji_jL>-i ol-L^ 4_£pj^i óLi 4 _^p1jlLi ii j_lpj .^jj>-i 

Ai>LJU>» Jj>-|jj (j£I ówl^: 'y J^w^: twL>r 4_^Pjj ( jŻ2J*-*3 

U> ji J^lj-lil A^rj^ L^3 ówl^- 4_£pLj» C->ljLl>-l ^jy>- (3 • A^*ł*iJ| 3 Jjj j' 

3 .>$*41 AL^Ijdl jLł^I *>LL Cross reaction aLL^JI oMpLŁJU aLp jlkj 
aj-* ^J^pLJI Ij_a f ^jS- (JjLjj ‘ ■ il ./?~\\ aLłSLLI aLw^jjJI ijy>j a_pj ó-LA 

C-^JjLlP-^lj C->L*oI_jŁo-U A—P-^lll C--A—^>- J_aJ a aJ-w-*jJijJJ ^P^_j j>P A_jI a_!LL 

.Monoclonal Antibodies aL^JI eJ~-« :>Ij_^S[I JLjouJ aLś; JLoI Al* ĄpLJJ 

•' ---'i A.trdl ,Ualu^-iAall L&l&lij — lj 

«* «* — ' TT 

ji 4^\jyji}\ oU-^Jl ^_Lp j_v2Jl 3*I—J_v2Jl cj^>IpLaj ^j_>» OwLj wL*Jl J^Lć^yi J-oJjo 

. A^v2-L>t-LuJl 0*y»pL<ixU A^»£*>L« A_a1i>łL| A-^jJj3| 

: i aJ^^j jL^-^yi c-j^pLai)! oJjfc c^-ow^J Jij 

. jjSn jpuji ■# 
.^jitsJl J*Uk)' <& 
.(^HsJł J*Uk)' <& 

<^jVł Jftliui - 1 

l.-L-w«^ C-A„/g7*3*1^ J^ygJI ^J_P Ci- 5 jj^I AP^o^rl 0.j_& .-LoJIxj 

.Aj J.P ~W2^ <-J>yo ^jj*yi J^pbłJl 3 

. ^JjL^^j I«.a <,r? <.■*>Lb ^ ^ Jl >\x^y\ o«-L^ A^-^y - " 


AAL^ii 











4-*Jl dl^Ś* jjaSlUl iL~oSj' 


.Radioimmunoassay (RIA) 3-PU-iJl ^PLjl i-ulijl 
Fluorescence immunoassay (^LuJl 4JUta^)l 5^pLjl 3~oliJ' 

■ (FIA) 

.Enzymee immunoassay (EIA) ^PLjl i-ulijl 


y \jj (JjSfl J^-pLaJI ć)l 

.jLs^l 4 Aa_^M \jyś* 

J*U5ll ~ 2 

aJL— woj j! j— j^L^» do -L-baJl Ć£r-l j—UL^I 

. j^p 

c^jjbiil JupLiJl I IwLifc jL^L?^ gJ_p c^-a-^j Jij 


(J jl J W : Precipitation L r w*>jJł <8> 

. 4_^L/2 

ol^Jl J-bsJl jl *Wai*JJ U^j • Agglutination Jy'jk 

jl 4 *PjjJl _^3*^1 £ L»J LPj _S"" 4 L»L>- oLo-* »^J>r jl _>t]J 

^ i ^y2J>jJ> 4_L»UM obł-w^Jrl jl C->Lj^S sJl cLj i 4_^PjJl C ~>I 

.1^4 j! l)L^JJ j-&L1ś> J^Juj 
c^lko ^ -UaSI d[ : Complment Fixation i^uJł 

SyJPrJ _P <_j2_JuS0l 4_aj^i2J ^j_S\_C^ $.l_JL)i L^5^)\ ^ 4_»-ojd.! 

5yJ>rJ (J-L> . -LJaI^LIj -Lyb-ll ójwL_>- ^J_P ji 4_ś^JC* 4_^ojd.l 

3*-^—^ 4-ow**wJj l_*P b^ I . JLsA^Ilj 1 «A-b?J 1 c^^b^J ^«-LP ^^Lp 4_^«^«b*l 

. 4>LP i^A_JuS0l Lo^jI wU^L^Jjj wL^J^ ^3^3 (J,tJbj ÓjJj>- ^lp 


A^kiLuail 










-L*Jl JL^A jjaSjJl iL~oSj' 


frm - 3 

CI ^jJl 4 _j y^\ C-J^Apl—Alil ^2 _*j LjLj>-1 J-_^2^*J*1j wL^Jl <jy_J ^L^^l c_^>ł__v2j 
! ^JpLfilil A-»»l l$Jp ^!i?l C^W 3 !^"! OA1 -Jł>-^ 1 ^y 2 ^J lA ^wO-vi?^ 

.Phagocytosis-Opsonization AĄgiaJ' — IoaLSI OljL^-l 
.Chemtaxis ^Lo-S 3 ' OljL^-l 

.Immune adherence ^LuJl ^Uło)!' OljL^-l 
.Cellular degranulation OL~*Jl Jljj OljL^I 

Ó^J! j o^U li LjlJjj lS X? AJLsr ‘W 3 ^ sjjSs 

Ó, .^>~.rir ll ^oJjtil 

4 j j^śtoJI SucLoJI Jpfjkdf ,jiw; 4 -jlj.ł - Litf 

J.1’^ fl ~'' LS^ i*^ ÓA>łX 1^ Jjt; 

. ■'■ - ? '- -•- I' wLł^sJl ( J^«jCL^vO t 

Agglutination test o 3 !)^ C^lclij - I 

*!/*l I4J-6—Ay Us^iS^lj tA-lyail ^-*1 ^ l ys\j}\ o IjLlP-1 jy*j 

(3 C^Li^r- ^ £-o-^r jl A_JlS0l LgAS"* C^ljL^IP-^ 1 oJ—A lwLy»j 

. 1 «-L*^-^*i*\.Ll ^ 1 ^Jypl_fij 

^l—>>x_fix^ ^ ^ 1—k w\,.^^..u»,i^.L 1^ wA,_y^J1 ^ru J?L>jl 

. oLy» ojj 

Oj-S^J L^j lj ^Jp -!^_jj djjj aJ j_*ż? (_^1 Oj-S^-i a_*Lo»*J 1 ojjfc ówL^-j 

. ^ ^Lp Aj - ^ l»«»A 1 ^ 0 »Ap ^A»LC 1 J ,1 

J^j^j Ulł J_y2_!l J^Ljjl jL^») 4 _^fiJl ,}_L*L« jl -L^Jl l)I IjTj 

«-\_jŁ 1_<.]wO 1 ^*^.^^_C > ^ A-L^S—0^JLjuŁI Aj^IJ_v2-w*>^1 l.»^ 1^ l—iiiii^^** 1 1 <,1^<^ »-*o 

.L^?ly jl L^bSCj 













-L*Jl jjaSjJl iL~oSj' 


Sjy«_v3 i—JjJL oli jl jyw 3 i-Jj-jł (3 ( J-f-Li 3 IjjSs L$j£ Ol 

jSLoJl) «.bj_^ jf boU- b^U-j 2 j >*Jl^> LS lf- ijiaS J^>2i LS ^ _j' Microtiterplate 

.(82 ^ij 



oL/Jij -j^Lir s^jji jyp Particulate ^IjfJl oMpU; j 

^1—^P.-Aj^ IjIj^ Cl— wLo-P 3 «/2aas«\>\ ^_Lp C 

.j^LlI aJLA-I ojjŁ 3 

oL-ljJ^rtS^^ 4_J^»L>- ol £ L-^ 2 -)j \ U^Ń-C Ljlji ^— ^ ój-śśj La J LP .j_S0j 

i^pJ-jj ój^L>- 4 _Ł2 ^-*)La óL^a^L ^ ^y *3 $.1oLj^JL j! 

,^-»>>Lłi*l wAj^ajlp 

! ^ijd! ^a aj^)L Jj>t^j 


























J-jJl JL*-£ 


Direct Agglutination test — 1 

! OLpjJ A_Sj jlP A^g^w*J»l 4>jj 

* Hemogglutiation tests * 

U a^p jj siL^b ajj^jJI y*j>\ wUwX^-Łil AjL^JgJl 

oLi>jA wU^y ówL^ -j A^u L>- 3 ^Ijdl ójwUL 

^_Lp IgM cjl ^_Lp ci 9y^~ Ol 

.IgA jl IgG y» jy^i jS^ ^j^ljrdl ólwb>-l 
yś^j a^oi_l^ oo! j-j *y ( j^?IjlSi ój_^ u^s 

<3 A_blSCSl jyp ij^ 2 -*- 1 . A-v^L>-J cLJb yJ& Ijjfc 

.dj^LAl aJL^I sJl oj-4 ę.i^Al ob^ii L^ljj ówL^- *y i ^y^ ji 

. Ab l^J I j^£* 2 1 *y 1 O «-i_& ^*j_P l) wL?rj 

JLocl^Ij jjJJi *juj JUjcLvoI A_?-jjJ ^S*1 Ja-vAj JUjc-voI <§> 

^-^Ul Ij-Jfe . . j! (/^SO - 5) (J^J^I 

. Aj w\JŁ LiU»j < j^!jrdl ÓjJj>- 

L$lje£ L^ip J^ail £-*>j JJ* pIj-o^J' Obj^Jł 4^JU-a <8> 

Papin j>>LJ! L^U:_p“^l s-La j-*j c5_L»lS0l jJt- il-Lj^l ^y*-y lJjU 

jJl^kil a-L* a' jJj .Bromelin jUyjjJlj Trypsin 

( JPlo ^jJl iijL j lL»IS\J| yŚ- ^l-Li^l 
( Jl!| cC-)l—*jjjyLil —» JU-UJl jj-P i_i-Ju5ŚJJ l Jąjl jl—LP^I IJ_A J-ojłL—j 

.Jpli (3'j* 3- (j^ ęl^l Ob^Jl 

.^jjyiSl A^_?r-j^» A-jPjj a!?L^^j ^^Ijrdl jg^^T 

A^lw\j>tJL^ 1 yś^S^ ^glj^Jl Ig^JJ jbj>-lj 

J-L*^ lg * ^ j-śyj 

^*wLp ^-Lp vi)Ji ^Ijdl ó^L>- liLi $.I^Al oLA-Jl c_3L/2j ^ oL^jjylS! 


AaJLuail 









-L*Jl JL Jz jjsSjJ! iL-oSl' 


c—taLe- jjjJl ^JJi u^\y *—^ lii L*l ./jII (3 ilwLsil 

.(83 J^śjtJl) ę.^-oJ-1 objSŚJl L y s ^j> { j-» oL^JjyLll oL^jjylil (Jj^jL> 

/ ^KJIo^ImII * 

. 1 ? •— 1 *—'—^ I ■ A . . .. ^ 11 (3f I ojjfc ^ 

^j_^» oL*-o3t ójJ-ji- 4_pJ-* ^lg ^ ^_lp ol^-v2JL^-Llj JaJ^J 

.o^^l <j>*-!lj W-^Jj 0^^* f*“^Lr^ 

^—<■) ljJ>r^ 4 < Ig liii Cj^“ 1 jj}^ j L<-^“I 

.(tA-Jji.L-Jl a-uI j^^) ^oJ-1 jl 


f-\jAA. <JjLjZ 




*—'j ; “{V j-^J- 

cjLjili x3< ~i^x 


f 'ja* CiLjS 

Erythrozyten 


t>a'j 3 



f-łj *-*3) CiLjSU 

YYYYY 

YYYY 

Jllwal ( [f ■ 7 


ik ^_4 

jxmj 


OwUf JiŁyJó ( 83 ) f^J 


4 ^iua]( 










AjJl dl^Ś* jjsSllJl iL~oSj' 


Indirect Agglutination test ^/jjUaII jjfr (joljUl — 2 

^lwL^VI a 3 »p L.i -^J J^L>- (JU LgjjŁjl • *j ^j_p aJLjI^JI t_„ aJj^- 

• i ~ jI.A . Żj~. -Al ^1 

oi_ó5ŚJU HIA j—ilAl j.y* ^ jL^-l pj—o^t!' OLjj^JlS* 

.A-oLLl LAl y^" 1 3 -°-L^ ^^I^Jl Lc 1 ** bb^-—LjxJ I ^_p 


Jyjj 


Jj P o! JuSŚJl jl_Ąl>-I J 4 bliJ-l ^J-. L " J ' ‘4)?~ _jl 

f t JjT Ó-L^ CRP Jl jIjl^T Ja^ A-LSij J^ll 3 CRPJl 

ójj!; ji <,igl»i <3 (j^joijJi Jl?- 3j J^ 2 ^ 1 ^3" *—• j L™J-i sj_A 


Antiglobulin test (AGT) Jliual ćliljLuAI — 3 

c-JUpp^I ei_a Ll^j <.iy> Jj! 3AJI Coombs lJ ~-yyź jL^l 

a-uL-^j^I ę.J*3-l ob^Jl jjJjc» cii »—L^Al lii jL^AI sl .Al J-Al j| 

. 1 Ą .p\y (S^Ji Aj-^J^I A ó . b i AjjJjta 

^»jJ| oUśli ^j-J* J—jJjtll 3 S-J—a-Al Ol—JjSŚJl 23^_—;' jl*A_«Ż5*yi L 3 " Ć—~>- 

aAx3I aJ^U^I ^»jJ| oliUj) (Rh jiljF (*Jlp) gjjJjJl frljJl JjL* aJ^U^I 

. 4 jJ-^ b 


t-LUMJjM L^Aclij - L_i 

uy. -!»LJ,*yi ójAj^ ^^Ip a_NjJJ Ai^SJlI jjIJaJl Jiljl Jpl^isJl 0 A_& jfrSjU 

#S j! _ v 

li*>łj>- tjJJij ^|_pLii!l (3 ^IjS o*)IpI_aiSI (3 c*A^2JL-J*Ij J_v2Jl 

.^Ijd! o^ApLaJ 

jv_p iL^N/l (3 ^JLp j 1_wL-ojj^j 

.jIp^LS^ u^saj 4 -y«^AAl (3 

: L^ tjyl^y* Jp JpliJl 


AAL^ii 











*A*Jl dl^Ś* jjaSlUl iL~oSj' 


‘" J I■ -t■ 4a"■ -ll i ■ilJ.^j^l JaLJjl L^i jv-ij i,5^J ^J*iM <8> 

i__il ./!'» JSLjuj j_^Jl U.t^ ó—*?- {S^3 ‘Ul^j^Jl 

. i iS\ ^lUi^UI oU^ p*r 

(_£l wLU-llj ^.^gJLw*J»l <j\j ^o^Jl o-^Lwśjl ól^ 4 (3 '*—AjaigJL* ^Jgj U O^Lp 

j_^Jlj *A-U^Ul j-* ^i*Ll i-ak^ Zonę of equivalence ji LSkil iik^ 4 3 

^j_^» jl J_UJl O^Ljj (_£l 4_*$lkJl O^LLI i^C,y^- 4jU»jJ| ^-okp 4_£^S"" 

. —^ -■ y > J ‘- Ll 

Zonę of antibody excess (-ukl ^UkL*) -ukl <oL>j ikkL« 3 Ul 

I l I (_J 1-^3 A^u>> ^^Ip J_P lj* J»*k I fi ^ Ijj «-X^” l^-o»3 

J_i U a—aUjlLI (_£l Prozone (OjjjjJl) UUJl jjjkkb L5 _kśLpSfl ~lUI j- 4 

^Ij_UVI (j-^ 4 Qjy-^ U-U"” ajU-jJI JUl- 3 cjilkeJl 4.JikL* 

. Jj^LoJj Ajol^^l ^kjj c^-U jLipI w\jiłLioj 

~ukl JS" il/Juj Zonę of antigen excess -LU^Ul ^yzJ iikL* 3 Ul 

i^—-^jdl ^i-P Ijj>r OjU-v^ wU^^Ul — wLUJI CjIw\_U^» Jj J_*Jl óV ^j^-ilj c_^-^jdl jl 
jjJ d-w^^Jl jl 4_£kj» J-ju (j\ 4jJ-*J| MjsklLlj 4 fl U;Ll 4 Jj>łJL« Ó (_£l 

.(84 pij JSCsJl) Postzone 

jIj_U 3 yy—* <J_ *\j£’ *^Jl_ci_U-^3.1 j _U-Sl 4.-_iii_ 

IgG, IgM,. . . ) ^IwLU^/l fij|/fl i^j-fij J-^-UJl Ji 4 cc^-^jdl 

•(• 


*LaJLuail 







\ L> _o \—o \ 

■ę^ki 3jjs£4Jl *V^' jJ^JlJl iL-oSl' 



AAjLwJI JaluijSn (jś j\ J jj* oM (_u*jjjjii — 1 

jl .t .^~.-ll j-^j 1 j_* 

. ó~>łJ! j ltA 

• c^Li>-^[l OwL^ ,jS\_c^ 

/ Nephlometric immunoassay j^śll (J*L1 aj 4j&LUJI Ł auLŁJ! * 

1? ».»-u 4^ I I wA LP « U1 ^ 1 f) <|i^ 11 l -^ * I ^ l. ,«< **^nj I IJ, < ^ ^ ^ 1 P J, .<>■ < xj 

. J^UM (3 ^upLlLI cjIw\JL*1I 

l)I c^-pl 1?"**>l -k$LJl ^^.JgJ 1 jL^w« ^_Lp 90 4jj|j c3 y-^ liii 

i1a j& wLoJju jLow^jl jlw\JL* <j\^j C^^jClLI £j_* 2Jl -UjLlIj 

4_j olijjJrl *-:g-I jL^» (Jj_L? L^jj* 4iLv?| 

oJ wJj (.j-SyS\ IwLpU J_»!^Jl liii oJ_& j_*Syj cjLsjj^-I 


















A-*Jl dl^Ś* jjaSlUl iL~oSj' 


j, *,& Si ^S' ^pLlLI JJl*_Ll j-^j jlo . ySyi\ ^*^0*1 ę.j-Q>Jl 

^J™*S^O ^Ull ^Ju_Pl_fi3 I * ^* I ^I •A^*c_*_^> | l_*3 C l—o..^ i«w^ ^\_v ^ 1 ^)^,^\«0l ■^.•v^L 1^ 

. y>~J I Jl y~y 1-uSs-c 

cl^l—P^o^- C^-2rs-l>l^ 1-^— 1 >J*I l-L_& OJ—£_?rl 4_jjl_^r d^LS^_Jć 0.A-P w\_9^ 

. AjłJ^O AjjI^t AJj3~ 

: SjISzJI (jmIjIaj 4^ LUJ) I ulj U J) * 

jL-iCl O" 1 -^ ćr* J-^-? j-^' o* 1 ^ 4 ^ p '-^' ' J -^ u-"-^ J -^" 

wV c_*_L\ ^Jp- J 2 —^jJl <J*)\_>- ^j_^> jj|^_Ll ^-lp J-^^—^ ^ j) Jl 4 ^^S^^ajL^ i^JL) ęj Jl 

,JJL*ll Ijjss j^Sjó ś^iL* aSMp «d (_$jJl ^Lll 

^UaII jUilj^ł jU&l j? j&Vi J* - 2 

Immunodiffusion test (IDT) 

/j « 4 pLllj (Jl *2.4^1 Ip (3 4-*^4>tj; ^J.1 4. i_^i! J-S\j)ai\ —^“1 J—*J 

lLwj>- I c_J-v^ 4_*_Jó 3 c —^>\j ^_1p ^LoJjuj . 4 ■> 4|^4>ŁJUlll A-^LlSI 

L^jLaOl *juj c - Ł?.^»^Jl iJjfc L^-»Q.*j oU4b J-Q>Jl 

.L-i, 


>_ a pl ,>j a jl ,iyL» jLijljl : (jOJjjii; jLlP-^l ijjSs 

" Single immundiffusion JjLdl ^^LUJI jUŹUyi 0 

(^OJl ^2J>t_jOJ Oja_>- jl 0J-£^>rl X) CA_*pLlL| oIjOl^-^l Js-^ol 

y£*\jj -\->ry ^jJl ^lj_Ll ^j_P ^j, i^jLsż£j Ol ».vJ 4 JJ 3 4JL^<L^>- 4_j 

^-J_Llj^ L«_^J aJLp 

. A_ 4 »w*> 4j2j^1? ^jłL| ^Lll 

^ 4,^Li (3 c^i^_02jl^J*i jl ^iwL^^i 1 jJi 4_^j^ l?Ji oJjł ij_y»j 
J_p >_i—JuSOl JL^. 3j ^ J-J 5 j' l j-^ P (jl^T) 4 _^^Ia 












*L*Jl 


Antibody -L^Jl J 2 JJ 4 aJLU oJ_j& 3 Liii Jjl«) <3 -L^i^J .1 

. \jj*> ^IJ_v?Ij AjjJLj* 4_^^AjL| ÓjŚsj (^£,\ jlp^l 

3 ^-v 2 ^» 10-5 4_j y\$ j-Ż>- flj-JŁ 3 £JL *j2j 

yj> As>rjJjJ> CjL^o-S^" ^J_P {^y^- AjjLp J y^^ y-* 5 Aj ji_*jl 3 

I j^»\ 3 j-v^» ^j_>» 5 ^-AdLJl 3 j c Cjy^y.3~^t? L-aWI 

.apL* 48-24 OJ-L A^yJl Jl jl 

wLAslLI <Jyśśj OwLP ^lp -4 -^t yg j~l 0jv3 -L*JJ 

. Aj> % ^Lk\ 3 ^-s^l 4jj-dJ*l U!HJ 3 *^li J .5^>rjil jj yjyysJ LflJ^I ^pUll 

(3 U¥JjiJ -^ ^-fiJ^I J-S'*-^ °d- & j -^ - 'i 

• 3 y*2^ 


(j^jj ^23 ^Lu J^j>- 4 _L>jcl^J.I AjjL^jl 3 J^ll dJ-pL-vjTj 

Lr s^ r ll 3 y-^-* (3 uyjy.j-^ Li! VI jjJ_aj ^_Ssjt JfijLi lJ_jfc i y-^j 


.(85 ^ J^óJt) 
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hX» ^ <uw»oJf Ag 5 b X »< ^ f A.K^ ^*wj^ ^LoJI jl x «j j VI • (85) 3^LJf 
















J-jJl JL*-£ 


: a jaoJI ^cLoJI jlijjy! jLs^l ^lc olIi^MoJ! ^jiuu — 

L®l caJ ^Pj_Jl J-v 2 Jlj COjÓ3 cJ-v 2 JL^J*l ^j_P l)LS^ J^jL^Jl Jlii .1 (3 

. ».A */? *•«.«* Lb A^^\j^l j *~vS3 C ^ 1 «-Ly^y 1 1 I 31^“ c3 

óL-S"" (4_L_*_vjJl 4 _aP^J jl_pyi A_j»y_& 3 ‘ib-a.oAl J—I o—jlS""L3S""* 

<upjj oJlS** li| 0 ^“ c 3 .4_>t^?ljj o*J l^ro* ó)o^j aJLL>-j jLi^yI 

. . '<3Li 0jJL>- i^y>- c jO^' > “ wl^Ą JjL9 O-Ot j3 

4_^Li ^l^lt (jOjjJl y^3- 4_Jjjl? <>j?LaJ J_i < 8 > 

. AJLjJl QjJi>- (J^>- oLa-L>- oJ-P L* 2 jI Jj JlJbj cAJLP 

: Double immunodiffusion lJ&LoaJ! ^lid! jUujyi * 

j—Ouchterlony 3 jJ/—£jl a-JŁ^ a_ooSI aA__fc 

oL 4 b jLl^yb L<J> cjLpyi 3 A-ili^- 3 Antibody Antigen 

3 J b->- wL 3 o*J*lj wL^^gJl Jj^l^Jl <JL>- ^_A3 L<»^-J?.*j 

^_Lp I^LojipI 3jJa>- ^JS\_ój lLwc>- cj-jSTyU jiliojl a_a! 2 Jj» 

oJ—^3 Lj»j 1 *j» ^pI—J* l J^pLaJI ( 3 j-v^ 2 ap j_j>-! OjS* (JLj>- 3 j 

3 ^ Q j-^f -UwL^A LuSsJT y 3 -^J j^-^l OPJL^UJl LuSsJT 4_Aj^I sJl 

. A^o-S^ 0-^*3J A-JlS' 4_Aj^L? ^jŁs 

L« liii colJ-3 o»J»I A-iy^d^ wUwl^A 3 oApLs^il jl-Jo^l j^Ss-C 

(jLi . oJ-i ^IJ-s^l OjJl>-j tjy jJl>- ^IJ-P^ 

caJjLaj Aj^LJu^* CjlwL.jb^3»l Oj 15^liii CwU^Jl oyL>-j OJaJOjj byi>- 
O-JlS^lij L«l l^Jjlj OL-Łsi-I óld_A (3 ^-^“Ij {£rt^J* c3 ^ó’-*-? 

.^L«JJl ój^ Lo^v2-xj jLiL^ L«Lc Ajiii^- 









^-g-\ -ł -o,J1 ( ^ % JLs=- L> _o \—o \ 

Sjjs^aJ' *V^' iL»oSl' 

4_L>,j 2J Jj j%!_ Loj^IŚ Lj^t 4j\_jui)l l)L_S^ lij L«l 

.(86 ;ll fij-A (3 ^ 2j {jZ' 



OfwUaL^oJf J^jUsu j^wU) ^flcLaoJf ^LcJf jUl3Vf (86) f^Sj ^JiCU! 


Immunoelectrophoresis ^UaII “ 3 

oLlJjjJI /j * 4 P^a-o^r ^j ygtf! ^JL,^5\Jl ć>y\s^jJł\ IJ ^ 4 fij0J & JjCL-*^o 

4_p^o^- JT J^/2jł! ^pLlU I 4_^j^ 1? lwU>» ^jo c^Liuill 

. y \pyk2J>~ jSCo> ^Lp 

^ ^JlpL>1| ^pLlL! jLJLJJ^I 4_2j^1? ^P aJ-L*^ 4_£j^ bJ' 0-L^3 

£ŁjjJ»l ^y2JjJU ę*Jj IwLŁ C^Lw^J*^ £łJj» *W2 l*J*l 

^łjjJ*I j%^J 4_Sj^JaJl ab_4j 

j*JL> bJ-Si Aju .A-ob^^Jl 1 g";> ł-Jój b^-oJ?rtji- LjlJ ó % yp^ji\ \u>- jb*^» ^1-P 4-^-b^- 

4_pLo*j 24 o-L« 4/bj jL-«-L ji^4 (_£^ (3 -./»b 

4 JjSO ol^IwLb 5 ^I ó-w>- .olpL^II ^pLlLI jbJui^l ój-L>- Ju^-i 

• uyjy y 


AAL^ii 


















J-jJl JL*-£ 


dJJij ^-Jjjj 04/^* O^*- 4 uyjjt ^3^3 JjJj>łiS aJL^JI 0wL& j»ljj5^i^o| ^Ss-C 

ÓjJ-J>- Ó*^->j-U (^jlj-Ll 3 Aj^JuS"* ^!j_U ^j^JJijJJ L^Pjj twLv? (jlj 

. li-fc JL>- (J Jl 
Imimmofixation ^UaJ) ^mn'1 - 4 

ó^l ę.1^1 *Juj C^jlj^SsJl j*^>^Jl ^ A^l^>- JW 

wX_xj . I ^ 1 o <\^“ ^ JI */? Ll ) A^«^x»Li ^ ę i Ij j ^ ~ 1 

^ ^ ) l_i* C ^ ^—11 ł **^ i .-A ■• /^ ,, 11 A_^Pjj ^1 J-v^l « 1? > A_^L^^ ę. 1 ^ < > I 

. ^pLlLI jJLscoJJ ^w^jj J^j>- ^_Ip j-6-W wUai^lj J-sa 11 J^LJjl 

^j_>» A^oJf" I a_£$ ^ju ^JJl J_)J-jJl <j;^jLJ! ^Jp ji*l aJL^ laJl ojjfc 

AjL-*/ 5 A_AJfiJLo aL^JI j-j-^i . aL_^31 oJ_^j ^lj_^^l 

j^iS^ ^1_P ^J>Jl A-Lw<_«jJl o_\j_A_P ^IwLy^^l ^lp 

, La^«_wO A */2 A o\^ \ A 

(Jrfj^ £|jU* AlajL) dU2Vł «|^Ul yjU^il) y^llAll jL2&VI - 5 

Simple dimension electroimmunodiffusiob (Laurell techniąue) 

.a_aj Jp]\ ojjŁ 3 oJ-pL-«_ę aJL^L? 

A^*^ljŁ AiLjgj ^L?rjJl jl Jp J*pź£- JwojJl ^Jjj 

. \jś\*A*.p^*^4 ^>LS ^I^Ll >^Jul*ł JjjLp^I jl jlp^fl 

.aJj^^I AjjLjJ| J j^p\>\ ^/?jJ jJj w\j>-l ^ Jj>r^jj 

^JL)j^ Ju J £_v?jj ca_jjLxJI JoL^Jl 

Jl a^_Jlo L« ó^-^oj 30) APj-^-o (3 iijl_Juxjl 

Jj_L?j (_5jl^*Jl j~^y l^H c 3^ ■ ^ J*l c-^-w»łjj aj^tłJL' ajl^p 

.aJ^-^I ljLo- IC^Jji^^Jl OwLa 


*LaJLuail 









dl^Ś* jjaSlUl iL~oSj' 


4_4^1aJ 1 i&uiljJJ diljUjA^I — ^ 

Compliment Fixation Test (CFT) <aa1a!I t\mi jlflil - 1 

lj_* »j .t .a «ą!I f.L_ol sif. ■ -~ ć)l 1 _ 

\ C^Jj jjLji>-1 d-o-o-^ 3 jĄlgJj»l 

p_£ j c4_i Sj-jAI ilwLsi*b/l ^j-f- i_Ji_JuSvJl ^lj_Ll .^ll ; <%> 

. 4«o^oJlLl 4_P^o^- (j £y^z ^ L 4_pL**> ^_ , - ft-ygi Ow\_L 4 j^JL* 4^rj^ 56 *-^-<-£' 

j—o ^ «a_^- 4 .< .<>, ^*** 43 I < 1 ^^ ^ 4 < p c . 0 ^ Li -A. 11 ^ ^pj) * ^ </? < * ** Li 1 

. 4_^«^«^Ll ^^\Ji ^ < A *> \^ C ljUg.^11 ^ l LS^ C 4_/^«^«^L! 


cJuPLaJI ój~L>-j jlJL^I l£"*^ y>- i 

. J^PLilii j»J_Pj .sl-Ls^^ll c-jL-P 4^ojd.l ^?ry 

jl ^j-P i^JLJuSCjl 4 _Pj^>^ 1 djjŁ i ^jP 4P^^L£ 

^Jb^i 4 iL ś?y\j (SRBCs) <—ijj->s-U ęJj-^ objS^c 4 ^ojil ^l^il ^_jLp 

. ol_J^Jl Owi_i ^l_v2^4 

4-o-oJll.l lij cęl^oJ-l CjL>/ j| c (j^Jo ^ I ^j\j U» .J-pLfij ó-l 4 

^j_JLd 4 owoJuLl j—v£?LlP l_^l 4_P^o^- ^1 4_P^o^rl ^ 

. oLj^S\J l Jj>k_J ^j-Sj cJ^pliJl 
4_aj^IsJl oj_A ^Jl 4_J_o>*Jl Ł^jLil (J 5 oljL^^-^l I l)I 

4_Lo^P 44JL«j ^Jj)-L?J ^\—l»A_A I^X^r ^*Lp 

4_Lo-P (j ^ ^Jl tj-J>r dJJj_Sj l_^J>rL^; ^Jl 4—JfcUlLl 4_ijJlj 

.(87 pij 


4 ^iua]( 













-L*Jl jjaSjJl iL~oSj' 




‘Ac-oJuJf ^muJj jLi>f IwW) (87) f^dj J.&JI 

ljIaujUU 4 a ^"'.., AjtllaJI uLjjjIL&J! — J 

>✓ «• »• 

*)} C 4j2j 1—»m*J \ J \ 4»yp'l_Al (_^^‘c-*J I 

U- L-C” 4 *. 1^-j^ 1 c1 ^ ^ ~..11 41*/^ił>e-Al wXjwX^- y^ 

. JLP~ ł. I 4_a»o> L*«w^- 0.-L& 

b olL^ Ij-Al IJjł ^1p jj|^L? ©j_p Ojjl? j-s^lA-l <3j 

* c3^Jl oA&j c4^Jj>ł!^A 1 4jHjJl <olLl 
—oj : Radioimmunoassay (RIA) a-pU_óJI 2^pL 1I 5_^jlill 

. J L' .D^adl A^^*dl 


y\ te>‘-'l 


a-yą^tt 









4-*Ji dl^Ś* jjaSlUl iL~oSj' 


oli^l : (EIA) Enzyme Immunoassay vy') , l 2 ^pLL 1 S^olóll 

. j I j|^L*J I 

dJJij : Fluorescence Immunoassay (IFA) 5_A!liJl 3 _*pLJ.I 3_^jLill 

oH_ ^o^l _ a J^jc^wvJ 1_^ 1_Jlpj la _aJliLl 

.Fluorescein- Isothiocyanate 

S^lLl JU- j : Luminescence ImmunoassayVU-JJb ^pLlII smolili <§> 
4_>j^ olHj j! cAcridium Ester ju-l OLjcJJI 4jL^ Li 

.Pyruvate Kinase jLl 5" olijjJl jf Luciferase jlyL—jUl 

j A/s\f^^Ji-A (._jfcJJl oL^yi-L 4_*pLd*l 

•r^j 

Radioimmunoassay (RIA) Ajc-UaH AuuIaaJI - 1 

J_L2JL aJzjj 4*^_Ll jjLLłiSl *u*oLaLI oJjł 

. <-\ */2 A * AA Ll A I 

coL^yi-l /j-a iwL^r 4 _L^_v? yjy\j ^_p 4_JL^JgJl oJ_jł 

jy&J A-w-v^Lj : Ot-P^J 4 _jL 1 0-L_i^ C A-j ll^I ^jL-JL! l ^ <■>)•? i 

• Competitive RIA nil MJjykll * 

^ ^ ‘*-4 L^a^J ^ 0^A_»ł^s_Ll \ Al ^* j -A 0<»Ljl^ —• 1 Lj ^_Lp wL^-0«J 

^_lp J_LP c_3l_L2J 

J-L 2 JI j%-Xj .*^ĆLa c-Jj-Jl jlwlj?rt5^ ^i-P 4_lJlLl 

^_lp </^ * * .»* Ll 1 Lu ^ 4 < <xJ *■<.»* Ll ,^—A l *_« 1 *, 1 ^ iI ^ 11 ^_Lp 

cjI-LLai^J.1 4^_^J (^1 ca_Li^J| oLÓ O^jli 

^4^1, Li lJ 1 ^Llj 1 ->-^a ^ b *1 ^-1 














J-jJl JL*-£ 


dj^L^jjj 4 ]^—JuiLl 4 _^pLlLI o!.~lJL*3J y» qs\—a 4_JliSl <a_L>-^L l ^ 3*Lyigj jt 
4_^qJS"^ ^^>*Lj2j 3*bS^ «A_xjJ C --b l—Oj1 i^J~^ ^ i S 1 £J.^bl lJ 1 3,1 ^-P ą/2 £ I 

.^\J\ j ^V' 

4«yP l^^wvsj I 4 _aJ l_XjjJ 1J 3J ^ ^T1 3I jVJ ^ L -^—^J L) 4jl_^“l 

V ^j-J^l jl wL^r 4jjL3l c^wjlj^l (3 .4o» j-^j jLl c3^j_P 43r3l 

«*» J,l3bj 4/»j_^jj,l c3 J—o2^3,l ^ 4_^3 Jj>łTLw*> cI w\_J2JL-vw4 

4^i^j^Łj^Ll 4_^*^Jl (3 «-A «/? «* *\ Ll j3y 4_^»i3 c—«o!^3 Lj^j*Aj 0ę.l^j2Jl L«.o J C 4_3 dęl^3 

.j»j_^ji.l l)j-*j 3 4-oo^Jl oJ_& ^j^LllJ 4j^lj 4jjL3l jj-s3»l J (*^3* j^3l j yfi ) 

. 4*_3*l d^lil dę-l^Sj l)^»jA| j3y Jil£ (3^ 3 j>- ^3 4jL$3 3 


Sandwich non -competitive RIA 4 -luJLlW jj& <jŹjjJjLuJ) MJjjJs 

-3l ^1 p _3*1 w\_y^Jl ^_Lp ją_x? 3*1 -L_*3^3*l 31_oj! 4_aj^J3l Ow)_& 3 


. ^JL 3 l 


3J3i j_*jj w\_3Jb 4-3.03»! jl_p j-v^b3l J3"3ljV ( J w, - , *-*-S! 4_Jlj 3^>j>» 3j 

3oj_J*l JjVl J—ygJlj b* jJ (J—*3l J_o?) 4_«_J^L! o^13*1j ^j-^ji*! 3^-31 -A_3sJ! <—3 Lo2j 

^jJl 4-yPl_*_3l 4_JL*3l 433^3 3jil 3ljl A*JJ C 0-3*^ ^^JLjJIj 

388 ^) ^A-o 2 jl«-vJ.! y^y 

Enzyme Immunoassay (EIA) A-i4j^yi A^UaII AuylLa]! - 2 

3 o 3 ^>\jo>-! 4333 ! 4 _ 3 j 3 JJ 4 _ 433 » c 4 _ 3 j 3 Jl 3 jy^ 

.4^3*! ^!ji»! i y* Lla oby^/! ob_o>- 4 j^!jJ( o^3l 

i>S j^~ c^-o^Jlj jl jl3?.i31j 31, ^cjJ^I 3oj ^Ip ELA. -Sl o3jl3 Jw<>jl*J 

(Cpi JSO 5^^ Substrate «' śj-Spl) 2^?V' ^b«iJl ś^Lo ! cp')'l 


a-yą^tt 









-L*Jl JL Jz jjsSjJ! iL-oSl' 


j^\^j> j^P jXj Lijj L^-ip 

4 _ 2 j^ jgj Jaj^il ^lAl 4 ^*alJL« J^jl^JaJl ojjfc 
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'-uiUl 4jtljuiijl 4jflLłjl iluutLłjl jliiil 
<L c bt£J) 4*cLeJI 3»jLioJI (88) pjśj JsCill 

(jJujjJLuJl iŁjhj fjjjyij pjjjyL JajjyaJI (j&LUJI ^aL^il^yi AuuLLa • 

: Sandwich Enzyme-linked Immuno sorbent Assay (Sandwich ELI SA J 

( j. !| _■■ *_ !| t.“ — ~~ .■'■. o~'.., L1 'w-p i sI ł"j ^. o'.'...Li i.“ — ^_j .). ? '' 

.^i.1 ol-L>J_Ć .}>■£ (^Sjy«_v3 jj laj 


4 ^Lua]) 























4-*Jl dl^Ś* jjaSlUl iL~oSj' 


Allti —) ^pLlLI (jJjjjJjJl 4-Jlj L&J_*jj J^Jii C^IwL^i*! ^J_P 

f ^k-oJl l 5 J_p j-s^JLLl ^LU JJUil c^jJl f-yS*. (Antibody 

oj-jSj 4iLv?b 4-j?yjy\ 4_JljtiJl ^LaSj .. 1 $-&$ CjIwLajlU ^J_p J—<-*sP l£j-^ 

4_^jLll>» J^j^J*I 4 -^ 0 "" (3 3j"^ J^pLaJI yA-aSj 

. ySy^\ aJLjuLSI 

cljJ^l Growth hormone j-*Jl Oj^y* jLdl ^-Ip 

^j /2 _p^łjłII a^>ł^j 2 _j_aA ^L>-l j _Sl ^1 ł__^J| ^_Lp Oj__ jj o^ 1 _xO_p 

Oj^yŁl j3m c l 5 Lp djL^I ^l^ll J-^il cMicrotetrplate 

^ tJ^Jłi 4 _^pLlL| C*>|j_A*_Ll ^J_P 4>r «A.ygll Jpbłljl £.Lgjjl J-XJJ Cd^IwL^I 

olw\JLst* Jj>łX3 ^y\-i 4_*j-^ji»l Oj-J^il ^IwL^I J_*j c-31_v2j 

^L*J cJ-pliJl Oj_jL>- jlj-O-r ^J-P ^^ V 2 liilj ^lj^l Oj-J^jj (3 ^Ij-O^lj Oj-*y^ 

o^IwLO^ij 4_ol*jl o.sl.J—O^j Oj—.j-* 4jjSsiLl o~Lj j3j ol.AJL*J*l ^J_p 

. Oj-L* c—Sy» ęlkp^ ^ljj*)l\ L^-J-P Jwo-jcww^ ^J%Jl oySyl ^_3LŻ2 j ^j-^J c4_>» y^ ji*l 

^J> .^Ll 3 ^j-^jŁl O y*jh\ j-^y ę—* j-^W* jy^ (J^-Ooj fy~^y^ < ^-y*^' 4_0jJJl o-LOJl 

_ ^ jj 

4_Jl 1_o y£ l ą)j>-\y» 4_ŚlS^ 3 ^lj* _4_0 ^IaJ! oO_& CJjj _L? J_aj 

.(89 pij <A^') 

Fluorescencelmmunoassay (IFA) Ajilhll Ajc.Ua 1 I AuuUuil - 3 

o^L« J_ 02 ^Jj jl J^pJl Oj_v^O-P 

4 ^jy» cFluorescein- Isothiocyanate oUL^jOjjjI -j^-^jjLlSl 

(j-S ^ 4 jjb (jJljl 3 (UV) 3j^ ęj 02 jl 

• JupljlS OOaj^L? 













A-*Jl dl^Ś* jjaSlUl iL~oSj' 


Ck+* —* CH* 

(^)-<®+)-E —* (^)^W—E 

0-m~E + ^ —V * 3 

j£u jiSL Uj j , | - |jJVl I iw 

Jlil 

{^) ^ iuc-^jj killuaL śUuu tfljS 
w-JJT r ' ^‘* 1 * 1,1 * 

$**'£ jlikui£jljjll pjJjL iuj*ujw Jlluil 

!jJV! jUś-l Iju» : (89) ^ JXiJI 


: Direct Immunofluorescent tests j^LloJI ^^pLUJI jjJtiJI * 

^d-> Ij I ^ 4_£j2_!lj 4-^^a—^^a- 4 4_^P^J 0^l_P 

^-^tLj ypśsj j\ (3 <JL>- 3 CjI-A-sIsJL^LIj Ja-^J 

.jJtsU 


; j-i»Ljł ^Ljł J^SbJl 

o* l ^ « 11 !_>■ l^sJl ^c_^-vw<Jl 4 _^w^*^LI <_o*j y l -i 1 

.C3 4^Pjj ^IwL^I ^1 b 4jjL^Jr^ A^Loji-l 4_JwUJ 

.Treponema pallidium a^UJI oLJjJJI js * oj-JuSOi »\ 


a-yś^tt 


















-L*Jl JL Jz jjsSlUl iL-oSl' 


JLijJl j.1_ /j _» jj._ iSCJl ^j__f- i_i._juSŚJl _~»! /j SAc 1_ 

.(90 j^ij J^J') 


j^i i L^ ł j) ^jpLLłJl Jpllll 



>V 

a j 3*-^ SjLj 


Crx \ i i\ rt — iLaJ) ^)ji ^jjULi ,tót a 

j-iLoJf ^Ldf JJlsJf! j^c : (90) ^ JCiJI 

: Indirect Immunofluorescent tests j^LlJ! ^ LUJ) jptttl * 

.Anti- antibody baJLl! <LlLb ^Iju^I ^Ijl^I La 

(3 bA2>^^J (Jb>- J ^y2Jj_Ll ^*2-4 £*4 J»X^3 

cJupLLSI ^j_p oJjljJl a^bl -bój ol^L^-L.! ^ 2jy*l 

FC £}—:Jrl lP 1?* Tyj c4 aJllll o^l Lb 4^4j 4jj__jLl ^lJ b 5 ^ ^L b^ ^1 *2 j 

b 4 1 C j ^ ^ l. .-— b- 4_flJ b* 4 I .•.*,, .y^LI ^wAwO^ C C—^ I m. b 4 b i)^-Ll 4_^£- bil >- bb^J^i-^-U 

. 4_b b^ 4 4-^l-At-L*.^ lJI m, 1 ^ «-A^u j-Ll «/? .4 ^*^4 ^iJ-b^^l c_jLp <Jb>- 

L^>b^j_P o 5 —bwCllS^ oljL^^-^yi ^j—4 J_jJjbl 3 4_b^bJl aJ_A Jj>cI_^o 

.bjUJl apLII {j^ 2 ^ <3 wLb* AjUJl ^IwLb^^l oLuSOlj 
















Ajdl dl^Ś* jjaSlUl iL~oSj' 


£_* «ą!.I ęrj ->?. <- { jP-ij —^ (J^^* <3 jlJ_^l ^s- oi—iuSŚJJ 

4 1?-~^Ll £■ j v^E 3 l 4 j|j^[ • m>^ c^J_£"tjidJ ^'i -^j _1^ i “* 3*1 -^ ^*r.^ 1.1 

ilj-si^l ^yj> FC £j3rl ^j-lp ^; "y- * jJLxUj ó^_*^il 4 j^_JLJ| jlJ-si^l ilj_.il 1 -Ąj 

C—^- Ajl^^l 5jL>- (3 3JiJlL« f lj -ż» •>- jJ_3 t^jĄ^-Ll -.^ * 3 


.(91 (*ij j^-3') j^-aIi _a^' 


j^jjiiAji jjć ^jcllij! jphJi 




iśjjlś-s iś.lU 
?JJ*JJ J& 



.lui + i^rtii nrt ~ł~ —uii) ^2 Lm a 


. j-iL-cJf y^f, ^cLoJf J^Uf jL^>f !iAo-o i (91) j^3j JiCiJI 
Luminescence Immunoassay (LIA) AubuaAiL 4 uc.li 3 l Auyliail - 4 

JLJL-&I oLf-ljllT jUJJl 4 jŁ^> 3 JjJl 4J?"ljJl iljJ.1 4_ł^kJl aJLA 3 
5_Jl*^JJl oLcdjJl _jf tLuminol Jj-j~«jJJIj cAcridium Ester 3 —I ^jjJ^SI Jjj> 
.Pyruvate Kinase jk^S olijjJl j\ Luciferase jlyL^jJJl Jjj. ^aJ-i 

AdljjiJI Cjli^ąJL 4 jC.Ua!I AuulLdl — 5 
J_?-lj & lj •/»’•£• J_>-l Jajjj ^jpljJ.1 J^Ladl J-ibc* J_jJ^- ^jJLp 4_ńjjlzJl aj_A J_oJ*j 

. 3|j)_/3 k—~*jJl jl <> J 2 all Jjji 4_Jlj)yill CiljjyJrl £^jjl 


a^a^ll 










J-jJl JL*-£ 


4_*pbil 1_^1^PjjL^j^ŚJl 1_ jLj>-I ^-o _^OJ jl_ Śsj^] 4_*_vo|j 4_Sj^JflJl fij_&J 

. Immunchromotography 
. Jijw^i j^i*Ji J-*Jj j4^j ^_&i 

O^Li.1 j»-LP jl 5j->rj ^ J—^- 4_£^S"" C—4_£_rfLS"" AJŁjjJaJl oj_& Ol Lo-S^ 

. ^ ^ ■* -* A hAjwL^“ ^ . L? . . i O^jA— i^K-Ll 

UlSO 4-Ju l_j (_£Jj>-I 0 ^Ssj 4_fij ^101 ojj& J^P 4-JT L»l 

4_Jij cConjugate 4_jljl^*Jl oLi>jjr j y* ol j\ ^Ij_^I ^1p (Sj^j a^*JI 

aJjUL* £J» 4_^xJl 3 jU>tll j^2JjJl ^l^-l j*Jj 

<_Jl_JuSCjl 4 dlg;* jj 4_Sj_v2J ^Jw>- 4_jl_j| 4_jL^_jl oL^-Ij J_JL*i»l |j-Jfc 0 f 

4^kdl oi jt 3 ^Lil Ji*ll j^li -W? l 5 Lp ajj^I Detection Zonę 

,4JLjJ| jj j*,(2*x Jl ^ip (J^j Oji-* jsj>- JlJljJ 

<UcL©Jf UM^df SpUT oljls^l) ^cLoJf jl^df — UJIj 

(Cellular Immune Competence Tests 

jj AjL^^L) 4_0l_jlj aJLSI 4jjULoJJ| b^Ajj 4_*lJ>! 4_P l_j*l Ol a-Lu 

jl 0 j_& 3 Oj-^J L* I—Jlp 4_plj»l 3 JJ^>- (-£I jlj .jt-P^Jl 

. lł> j ji_>- 

OUL*^ 1 JS\J ^j/g a «i I ^jJl c^ljLi^-^y I jlS"" IwLŁj 

.U A^OJ^jJl oę.LiS0l JjJj>łiS CjIjLi^-I OJ-Sjjj L»^iM ojjfc ^y» 

B - lymphocytes AjjUlaIII l^UJI * 1 
BCells A-fjUll AjjUaUI L£LiJl — 1 

ur CD20 JICD19 Jl. ŁJLiiM^. objor l^JLlP ^ yUl b^l 

.(_^>-l 4 -PLj» w\^r 

: JU^cuob b*>^dł dijŁ ^IJju 


AAL^ii 










d-*Ji dl^Ś* jjaSlUl iL~oSj' 


4_JL!lj S^Lę Aj>y^y> ÓjSŚj '» CD20 CD19 AvS 4j_w«_jl aJ^>-» 

4_^pLlL| £-* jJU 4^ ‘LjL^o^I <UpLj.l CJI ■iljjsl 

.AJUI Ajjbl^JJl Jp 

.jjJjL* ^4^- JL<>-jCL^Ij j! "Ljwb 4jLil_lLl {j*AA -I ^Iwbu ó^^jj 

L&j_jcś a_JL! tiLl Lj*)łjL| ^J_p 4_jji^l 4_u*Jl ^_c JLojcl^I ^Jnjt l_o-S""" 

.Flow cytometers j'y»V^ ^ ®}4^ oA* 

B AjjUaIII Aiblaj jLIil — 2 

4_^Pjj 4 _^pLlL| ^I^tłLaj^I L>*)łjM oAjŁ AjL1?j l)I 

.aJ 

: ^Ip J^Jij dij* jP ^ y*d\ 

.4-oLJ| 4jLL?jJ Lfr ~j J <UpLuLl oLJ^JjJjJl A-wO"" ^»LS 

jl ó-^>- cABO Aj jJl SASCJaJJ A^P^jJl ^j»LS 

l£j-^ 4 B anti-B l ^Jp a_Ljła A o^jil li ^-^J^Jl 

iSy^A O Sj-^lj ca-^Ij (^1 l5 Ip J^ail LSy^ y AB Sj-^lj anti-A l ^Jp J-^l 

. anti-B j anti-A l5 !p J-^il 

j-oJtil J_LP ój-^Jlj ^j-*ć>j}\ A_L>IS" Ajj_*»^[I A_jjJ»jJl olyS>ljJl dj_A 
.aJUI b*}\_>cJJ JJj>- L5^ A_>t^j?lj aJ^^ oUI^I 0 Ak c_jLp ^-£3 ^llSbj Lo^JŚ j 

^l_fiJJ A-^rc-Jj Cl*J^_jLu C)yśśj jl J-* jJl 5_^PjJl ^Li v$> 

^Lij Diphtheria toxoid JlPl jliji j-aJ- 2 ^pLL 1 a -LiS' jyu> 

,^-yiJ-i Jjtjj i Jl~j jiijjJU <upjJi 


a-yą^tt 









dl^Ś* jjaSlUl iL~oSj' 


T- lymphocytes 4 jjUSI AjjUaI^I L£LiJ! - u 
T ^UaU» l£UJ! JlJau - 1 

yśis. CD3, CD4, CD8 CD2, Ji* o*>U^ I^LŁp ^1p T Lj^UU ^yJ- 

fiJ_& J_L 3 4_£j>rj-a LL_^eJl eJ—p-J ^lj_L 3 ! (_)L«Jt^_~a| Jj—j^ls /j—Z' I—J*)LL| oJ._& 

■ilj-Ll ^jjl 4_PP £_a JilL- Ć~p- ( Jjla 4-LdL a^Lę Laj^a^a Ó^SŃjJ C-> V >LiUvJ«l 

. i jSŚJ ^pyii! J_vLJl Jj>ej cL^pIjjI JjJ^-j Lg^i L*)LL| ^IJjL 

J_*Jl jlS" li) Lal e^_a “L>-lj ^~y -J-L 3 l5j-L ■^I-' j L *W c? 

4J^JLLc*J*I A-ollSl \ <jo Ój-*£ ć)l L^JlSC-C JL>jCLv*Ij 

(_$jijL| ^JLiLJl JsLieJl e^gjp-L s j-ś- 3r> ^^ ejjsi jLa .al-LL 3 ^! a 

.Fluorescence-activated-cell sorter 


cd o*>LŁu«ii j-a y y- \y~\ l*>lli ^w 3 ^ (13) j%-*) 

: r ^Jl j 

. |OjJI ^ CD oiŁflL«xJI JT 3 L 4j^*5wJI LitóeJI 4 **J : ( 13 ) pśj J3J0 


1 u a 1 

3 HI <UiaJl 


%85 

<UjI£]I "P Ij 5^> ^J*a> 

CD2 

%75 

T £) A y 

CD3 

%50 

Th a^cluuJI T L^U. 

CD4 

%25 

Tc L^UJl CaLJI T L^Lk 

CD 8 


T AjjILaU) Aijlaj jLikl — 2 

LJJaJj y3L_^l c—L^ia LaS" cejjJ^ <LJlxJl Lj^LI-I ^j2łj 

! l_£_Laj i_AjlJśjJl ajj!s y* JSŚJ o()Ll>-*yi y* 4jsJj^ pljjl 

















\ ^ X g- L> _o \—o \ 

SjjsŚJjl *V^' jjsSjJ' ilg-oSl' 

j^y/ tj-iipJi (jjumisii Jsjś jLl&i 0 
•' Delayed-type hypersensitivity skin tests 

_f- 4 _^Lp 4^_Sśi ^_la*jj cLj^>Vji—Lj <il? .^Ij.U 4 _pLlL1 <_] —^—j ^Ljp 

•' Celi mediated cytotoxicity assays A^LuJI 4-JL*JJI ^jmLU ćiJjLuil * 

. L>*>L>łJJ ^»LJl Ja. -■ Jl 5_j5LxJl L^U-I 4 jLJ?j ^Lp g sJj^ JjJj 

.' Lymphocyte proliferation test 4 jjLŁi1I) L^UJI jjISj lj L uj I A* 0 

^Ją jł> i 4j LsłJL^j IS"" 4_JlxJl 4 _jjLiL«JJ| L>*AiM ^jLSŚj ,j\_J oL^jUL« ^JSsj 

Macrophages l^jUśj - ą. 

Łiij Cj%—^-^JJ 4 _^pUll c^l-J^yI (3 \)j^ 

f I 

\ LwLo_p UjL^-1 


Chemotaxis function ^LojJOI olw\^wVI o 1jL£>1 — 1 

^jLwo-^ 4 _?r^Jl ^_ 1 p djJ_JL» j_Jfc lJ-JŁ 1 

l_JL<Ló ć) j_SCj L* L_JIp .a^uL^SCJI d^LLl l)L_SO v»L^» 

SjLp Boyden S^Ij_p cC5a jl endotoxin L5r ^ 1 ':> 

.ijjjj ęLiJu ^jyd a/ 7 h\* i jy ^p 

^ «ż?i 4 _JljJl o^_j? rc.i -1 ( 3 j <3 

^_lp i 1 oL_xJlJl ^j-^~ 4 —U"^*J oL_*JLlS 4 _óUrl 

.^L^Jl 













A-*Jl dl^Ś* jjaSlUl iL~oSj' 


Jjflj Phagocytosis 4 » 9 *JLS 1 AjuŁaj — 2 

oLu> JjL* ' _jł OLJUI ■?>£■ 

jl Lg-P*}bjl wLS^UJ Lj^^- Ij^iLl 0j_jŁ ^y2_>Łj2J CCol-pb» Ó^Aj d*Xi 

.coL^o>- 

^ JI ^J_P u2j |-%w<.) I^-^^I ^3 l< J LP P^b_Jl Oj<A_£ A«ł_«»**3ljj 

. ^-p'*>\_Jl ^3 L^JLy2J>- Jju A^^>- CoI 

A^LuJI Auj^Liluj^l Cjlyiuti ^UjI ^ic- cjUJUII SjjS ^ — 3 

A_J_o^J 4^»L-«Jl oL-La^-^L| ^AjJg-y^l 4_J_o»P ^Jp ^_P*>bJl OjjJL» I j_jŁ 

jJjjjLJ jL^I ^_PJ_jj A_JbjVl A_vb^»J*l ^J_X3 ^_lp O^LJłJlj jb?rtJ2j^fl 

.Nitroblue tetrazolium (NBT) |%Jjjljftf 
ob/Jl a^$ . ig^j <3 J^lyti! Jj>-I L>rj)jj? ^L-v2Jl liii 

. g.1 a}s a Jl 

j»j_Aj ci^>- l^l^-b (3 cL$*liJ L^li j*-p*)LJI A-bJgj JL>- ^jłs 

jbu ^bJbj ^jyJrK-^bj^l yy* Sl^> ^w^AJlJI jbrŁAj^l ^jp ^cJlJl ójj^^J^I JgLŁJlj 

jljL^jjiJl a_jI£I a_J^I oj Formazan OljL^jjiJl L5 ^>_^o cj^Lp JSjjl Jl a_5jJ 

.L&jp ^Ss_c I&ajpj (F+) 

4_^J (_^l ÓjAjj Ajj^Jl aJIJ-I (3 g-l «/?<>« Sl lo^AóLl Jjp %2-l (F+) A_^J Oj-Sb 

.A-ojJ-Jl 

(F+) A^_^j yg) J_JL$ C 0 U-w^S"*^ I A_*LoP J—L« Ig s^l lij 

%100 Ji 


4^iua]( 










i)\~*Ś’ jjaSlUl iL~oSj' 







i -i*l\ 


AjzJJżua 


(JL) ( JiJl 4 JiST—Jull __ftl óUs>j_^j! 4iSŚ_JU^ 

JljLa y 44P ^łXj La IJlaj t^gJaJl (jLil (3 ól^l y/> \jyS' < \y^~ ^t\]jS~ 

I (jp 2 -! 3j-““ Ip (JJ->- 44_*»< ^j_a SjOtlLlj 4ijwbM OL»jl*J.I ^j^a 

.oLlla^JJ 4Ail^l! oUs v >l^> : -'yi ( yi> wbi-l 0j\ ^*>L«Jl jl 

p—j £.1C4«Jp j\P 1 j^Aj>cJJ yij^ ^ J-P '^j^-i 

• l-O^* 4 4 »a^Ł»a««»arf_aJ I (3 ^1 

4 A-wJiaP^ 1 y\jŁ>-\j ^Jp djJ_JLll 4 _l^-I <LJl_L?yjl ,^LLjrj 

. d^L^rl 4_?»s_^j' , yi a/2 a 1 

JJLuJj ^^p e/ 2 ^ JL,^>jsJI 

ojjfc ó! Lo-S^c^j^JJ £-£^*1 ^j-P (_^->-l £.Lv2pI ji ^jJl 

4.JL )Jb jju .ij_)Jj>r LJli ?^y-£ c AjjLLoJJI JJL*Jl ~L£ 

.Metastasis Jli&VI jU^Jl jLl^l 

Benign Tumors ^\ : jJSLóu ajU^JI ^jSfl 

.Malignant Tumors 

co^ll S^Ip L^-óJ jyPj y-^y 

y-^-i OL^^yi C_Jpl ^3 Li Lw»~ I ę,^ Ig Jl LoJ-J 

L^i 4jlSC* JJLUjj Cj%— ę-L^-i J jLjU^j^b 4_j I Loi" 


AjzJući}] 











*bjJl JL*-£ jj^Sllll ibu*>Sh 

AJli -L^“ Tumor pjJl ^ik-^ j! jJUJl ^ cCancer jlb^Jb c< 3 ^>-f 

jl ~Lu?*- ^J|J c_^-*-«-*u L>»J (JjŹjj il L»*)LiL| j»L^j2jl ^jp 4_^rlj ^Cjj-udJl A_1 j 6^ (3 S-iLjj 

4dl_L?yj| lj*l>b>Ł]J OJ-J? 4 jLv^ d~>-*wJ (jLd^J j-dJl AS 'ól OjU^I Jb^ 

^ C(jdJrl j_C 4-L>-^4 3 4_v^L>-j jt— 1 3 A*Jj*a (3^1 L>*)L>- c.b-fli 

^\j5rcjd>>l j»J_P ^_a (^j->- % )i\ j_£j a-JLL?^J! Lj^LśLI ^_£ dJ^^LdP^y I 

. Aj ! 'ji b e ^~^~‘ ^ ^ ^i ^ 1*? < i ^ ^J \ &j b.11 4«o l_b^wvj I 

t " - ♦ ‘ “! ^ b ll?^_^ wjj ł ~ ij * ■' <K.b i o l!^^—«-vJ i ś.., - - »mj Li 

.L^-l^pr J-v^ldvj jl /^S\P l£^ OlL?j-^Jl 

4_i*^bp ^jJl d3_*Jl ól^r^l La ^ jdotil olj-dJl 3 -bjj 
oL™*-*Jlj 4 _aL*iU JjL*^J*I ^j_>» J-jJjJ| ÓL^t^I OwLa w\_A3 C^L)J^Lj 4_pLlLI *JIp 

JbLl jl JS^kj (J ^ddx!l JjL-jj Jlj&^lj Pathology ****!/• Vb Etyiology 

.jLjLd^l ^jA 

o U Ibj^Jf ^JjCii oLmjI — V 5 I 

CObLb^-Jl ój-L>- 4.0ji»l ^j->» 4_L?^- ^lp ol$,l «/g a d-ta 

4_dJlj dulj^Jl ^jyj jjUlS" 1 U!H jjbJl Ój-^J Ol ^Jw<d^l 

^_A ^-jLlju dd^P ^Jl d^ULbj-c*J.I ^_a!j ^d»l cÓLLj^mJI $-jdo ^jP 


ydujMt Cjlilaj-uiAil - I 

J-A3 c^-La]I Xj> cjL*^/ 5 ! Jjp d^bLb>j_^ 

OLb^j c^yplwbll ^jaJgJLa uh oULd- ś/S' 1775 fLp j Percivall Pott 

. A-J \u31 Ul-ii^A-O Lo>—w71 A' i--' 1 c ^j l • ^ LoU" A-i '—U'' 


4^iua]( 









AjJl dl^Ś* jjaSlUl iL~oSj' 


j jSLijJ jjJl Poły cycelichydrocarbons oLiU-l aJ_>Ap c^\jy^jxJt,\ 

^ij pj _Li j^>c oi >o 3 J ^jj c Ajj ^2-*-! 1 ^ 1j Ll c3 jjr^ >- \ 

ć^>- cDibenzanthacene jy^\Jt\yj — ęp L£LS^> coljL-~Jl 

.DNA. bjJl oLS^ll oAjfc JpLaj ^jp ^oL jo liii 

Llo L^j : Azo -Dyes jj5Ul Aromatic Amins : 4^k*J' oLl^SH <8> 

jl_L_Jj)j^Jj«Jl l _y 2 -^- £—<* jy—Ł c$d—!l Beta Naphthylamine ói— 
oU^pl ó' -'-jy tJj-Jl j U_u>ł; Q_kj y J_PJl j Glucuronic acid 
.SjtuJJ jlls^ j Ko jdl Glucuronidase 
J ójja-jII c_>yJl oL5y> : Nitrosamins oLualjjjdl 

c—G j_jj c^LstLiJl oG*l LajjJ_; coly—i ^GdaJl 

. oLS^ll sJjk i—sJjd.1 Olls^u 
j bLy^f ^^.aj DNA Jl £-* JaJ^j <jJ' Alkylating AASCjji.1 J-*lj*Jl 

.aj^jIj jj? ć^1 i ^y ^y\s- 

Aflatoxin ui—S^Jbtif Organie Toxins oULLiJl 

jJl Aspergillus flavus s-lyL^Jl AALi^Jl jj-ki 4_sxiJ tJ-JsJl jlk^J 

. 15 ^ ^lp ^oJj 

oljou ój-L>- U» 4_Jj>- ^Jp otblJl (3 3"^ ‘LjLc^^Jl C^LlL ?jiyl 

ójwL>- <3 oJ-jŁ l3jjuj cóLl^^Jl ójjJ- o j_& c—-&Jj caJjLI 3 

oU^I 3^1 J^I^p >r dnitiation $-lJ' a_J^*j L$-i 

oIjaJcJI oJjfc (^£2yjy c4_Jji“! 3 <^jlp Oljou jt— (jć*j*-*i 

ę.j_dJ e3ytjj cóLL^^Jl q jj LjJIj 

3 olj^lJl Mutagen ol^iJa^l c-^iJ L>» S^Ip .Tumor Promotion pjJl 

. dJLJ aJ>c_< 0^ djIj 











jjaSjJl iL»oS!' 


(£pu&ttt) Ax^Sn — <—j 

4j.i*yi 1 ę.Li?l (_£wb! JP oLsio ^jJl jJJrl C^Ij ll? j^> jCJu 

^jil (leukemia L^S^iSl) j»wLSl ^L^jI cfJLi-kS - " ijJlJ 4*^ MS jl l 5 1 p 

4_k»LfiJl ęLJLSj dJj L«Ip oJw* Lo-j-j^jjyfc (3 oJ-jJlj ^J-iSl OU^_^j ^L_A-lj 

Lo^i 4 -^ł-i^jLlJI (jj_9 4^J^_vJl 4^_Jó^li .4_JliSl 4 _J*LjJ| <3 l^Jp AjjjjJl 

jPL y^Jl «yg S1 I j ^Pwbb» 4 _v^?L>-j jJJrl C^Ullg^* £j-Jlo (3 

4 _^ aJT jiljo cXeroderm Pigmentosum ^L-^Jl jJJt\ 

.4-*-^^! jo bo ytll jJjirl Olk>^w*J ^STj £-* DNA -Sl 

Sf-L; RNA lJj 33^ jJl dJ-d 3' Retroviruses ó^Lgi^l oL^jjyiJl l_~-~J 

4.g jłx]| -L>-l i_)^>o -l*o 3bj^ Cy* Ąbj ®^LU”" DNALo y* 

4^j_SŚJ.I sjl_^jjJl ul j_a ^—^jjyiJl RNA Ujl ^l2jj_uJ ówU; I_* (Jjl uLj cI_ a 4_Jj>- 

Reverse transcriptase LS -PUl r-UoĄl f„y\ Lu A 4; DNA to Jl l_~Uu (ój^il) 
LUU_^j L»ol* UjJi LLU_^j ój^ 9 L J-f- ^c^NI ci~y~ iii RNA LjjJlj 3 «ąx11I 
aIł^-LJI f^l .iuLj 11 g A« ; ; olU-JjJpJl Jajj uA DNA lijJl 4UŚlSŚ_a 

dJ-U Ujo .L^jjó 3^1 Lo Us^-dl ^bj*y Template l.JIIS'DNA LuJl y* JjSlI 
3 DNA Lo ^Lv 2 j 4 a.Uall 3_JuL| DNA Lo £-* ^cjLJI DNA UuJl 

cć~~>- oy^~ dUj-L?- 3i 4_JLjL| Li^ ^jjj_aJl Lo ^Dj_iI -A 4a ; .żjL 4_Jj^l 
oL^jjyiJl SJot ŚJ^ L^Llaj J^->N 4j>^Ij jj^. Jjj>tiJl Ula 4 JT j^J 

4jj_uUl 4_Jli)l LN^-I (jULółA LjLl 3 ^! ojl-ls^Ul ólu_?-| 3 ax]I 

Humań T Lymphotropic Virus I and II (HTLV I 3Ul Ja^Jlj Jab 1 ' Ja^Jl y> 
B HBS u_Pjl i_lL^jJI jy-i JsLJjlj (luLJLJI óLL»^) L*jjlo_JJI (,II 

LL*l _ ^^jLUj ^jwLj^U l . a • ** Ll HIV l - _ ^O^J*l 4_f'ULl y ^yy i *U u_S^a cU_uUl UL^j—^o 











A-*J' dl^Ś* jjaSlUl iL~oSj' 


Proto - 'jS* 5jj)j—J .1 c-jLlJtI ól j-Lj .-X_Ur\ oUUs>j_^jj oLJLJ! 
ł£jI jJ jf iJLaj obJ: 34 Li^ 3 oncogene 

^LÓUl ^L-^jsj^I ^jJLp " l ^Lo.£• lj_;i! ol_~M sJ_a 1 _« 4_Sj^12j 

J_LP oUlls^Jl JJ ^Jgj 4~*j^Jl oL~M ajjSs ójSy L* 4^LpJ . ^j^Jl 

. jLJ^I 

c 

<j*i j*ii — j 

C I ^ A-P 4_^»^71 lJ I AA.J I ^I A«* « */? i I o* 1 A_A*JI C—A_£ 

£^.-*,2^3 21 ^Jp A_>-lj ^Jx^2 d^Ljj^ ójl^ <L«jMa« <j\J 42 &Mp Aj>t-j A_£j 

Lok .^AJI ^y2 Ljląjl CA*^/L>- S-^Lj (47 4**;yg ii 4*«.*/gll C^jJ SfAj 4 j*}L 

.(^£^>-1 CJ^jIp oLlk^JL AjL^MJ 4_J?jP i CjMj kii Li Lj 2 ji k_>-jJ 

jyCŚ* Ajlk^-Ji Ij^j>łJJ 4-jj^jJl 0 ^l_Ll (_j Aj^Jj oljyJ 3y>r* óL^^I CA-Ąj i AjL! 

22 LS *^-Al y>.y>ć> Tranclocation L^Lpl «' Trancposition ® :> '-^' £-śy 
j^UJl JjJ-A" Reciprocal AM' J L>M-' sJL^ 3 

.(oLJLJ! jjlSŚj^ c-wjS^j ^jjLJ sJl?- (_j 

AjLaJj (jC- A^jUi) AjjiaJl CjIjJuII —A 

oijyu dA_*j 4«Jl_L? oLL /2 O ii 4 -Jj>- 4-^Jki A^JiM <JJ^iij^j 

S^k-ki ć)iAi$j cinereased mitotic ratę j>kk^l iobjj jjLkl jp ibjklk 

. Aj «-L-y^-\..v .y^Li a_*aJ i j l^wlp 

l©fj^yU icLcJf 43Mc — LjIj 
ApIIaII 43&Łc JjV-^ — \ 

AjU^łL^I ^dp ^kli J^-JUj (JwLj ^jJi Ajjj^-Jl ^jLkLl 

; L^j3» ^SJu ^JjVi LpIa^ 
^-Ur' p^i'j ( 3 MJ.I p^Jl) melanoma J'AJl ę.bLóJl <^ 

.neuroblastoma ^ r ^-! 1 ' 











jjaSjJl iL»oS!' 


Cj^Jr! j jljll j>p certain tumors (Łjws^II) izyZsi- ^jj)l\ 

. ę, ^Jg-J I U^-Cj 

^y2Jj_Ll -* «1^~ fjjJl J oL>-Liojl ^ 

A-jl^jJl ^l^rsJL^I L^jjJj C(_£JjJl jliy^o AjI— y^-Ll oi^lLŚ tl-A^r ^jjJl jLijl 

jJŁ c-jl^lS^I) A^uL^lSl ^L?rsJL^I l)j-Aj l)LS^jJ Lo -^3 Cj^Sy L^_llL>- jJ_J 

, ^ 4 ^Pjj ^P A-pIjL^ Aj L^eJL^I 

£-* l 5 U^S!I pjJl metastatic cells slŁail a^j^Jl bM-Ll ^ p_~Jrl # 

aJLIs^ L>*^>- JL>rlj£i L> śiL*j .metastasis JJlAj yc^z jf J^S ^»jJI 

^jAp LźjJJś ^j-SŚJj cOUs>j-wJl ^->-1^1 J^*Jl J-*j ^jJI j 

Lj^AjAl sj_A J_)Jj?r (jlis^u yi JjcS; \_i? tl~L?r 4 jL*_^ 3 JjJ^r (jlis^i 

«5 S* * . 

\ja\ aIŁljJ 

L« j^P Ojjl l 5 0^>j^r^Ll ^li^^Jl b^Lii-l l)IŚ O^Ij>- ó*)\j ^y* aJ|j>- (3 

• ti v j^- ^ H ' 1 

J_LL| C—4 ^ 1 ?;L a/sIj aJI_L? yjl Lj^U-I ^J—auJ L«J-jp a-jUJI 

.apLII btA^U ijjLa}\ Subcutaneous 

g.l^gp*yI ę.Lji) apLLI Jjp C^UIL^aJI ój-L>- a_^J ^Lo 3' # 

.apLlLI ^2juj j^Ualł jl (apLJ. 1 ^yaj^Ll 

JJL$ C Ao LL?^_vJl Ij^jŁ-l C 4 Lv^Jj>ł 1 «-«-L L^>ł 14 oLjjLaIj AP y ^lwL^?l ^ 

i j^ls>tLi^s \jjdżs>- li| Lo~^ l)LL>^-J l j* ~Lp y>-\s~Aj Jj>rI p a^L^>- 

.-tUrl C^- AJll?^vJl j*JłIj*}Ip- ^4 
A-W_y^Jtjl A_AJj^l _J Jjrul_V^* (J|_/j_* oS^pl_Ll ol_Jjlj2-oJJl (^J_J 

LM>JJ a^Lw- j^p L$^Jj c^jjJI U_ft Lj*>Ip- oL 4 aJIp a-p 0 Neuroblastoma 

jgll y* y>-\ dMbj^ b^LjL j| A-jcJ^Jl 










A-*Jl dl^Ś* jjaSlUl iL~oSj' 


2-^ Neuroblastoma 4_^jjS[I pj-> J^ikJ oLjlil lj 

lSJ-J V L^SCij t(in vitro j) p—Jrl p^!' lJ_» bM^- a U- ś-pJ^ 

Ij*^L>- oL^j- Aj 1 

jAkJlj (*Sll j-» MS" Oli Neuroblastoma 3 ^ł*JI pj oVL>- j 

oVL->- J ^-Ipj Cf^Jl A-J?^ (j£J_J A_^Pjj l)Lj^!: 

jL^-^r AjLoJ-I Li C-~A»1 LĆJj CA^uLL? j*^vS I Lł^iM ^ ojjb l)LŚ (_£^>-l 

. a^pLlLI cj IwLa^I.1 ajl&jj* a_L?L^^j apLlLI 

^i)jVU (S^pLułaII) CjI-IusIuła]) — C-J 

Tumor Associated Antigens (TAA) 

Aj^*_v2_Sl A_j 1_P (3 j-*l ^1U ^>U |j_i ^jA-jcaj ^JsLjyu ^j_j> rj l)J 

OL-j 3j) ^^^ ^*1—P **** * (J) ■»*u lJ 1«-A o>-X_& A <P^j J-j 

^ ^ «-X_LP ) I^ ««*/j 0 Aj».A </? «<l—C’* 1 1^ ^f ^ < >^Ll c,^l«-A <.<** Ll 

^)J_!l C-oUtł^^I L&ljl—^y2jL>cJL_JJ c^)j—!| J—£ £—* £__A*^JJ cOUll^j—uJl 

Ij-Jfcj A_jJCuJ^Jl Ij^Aj>łJJ AjA- a^JsJl ^«-A—■i*-\.Ll 0*A_& A.^^3^ l .i ł—. A»^^I^^q*U 

A «*««k Sl A_JjM 3J-^“ £-L_j i oJjwbr ^oLj^Luj) ^ ^JSs-JUj ^j_P ^łj Lj 

aJjU j! diaJ ^3 COwbwij>r CJI^Llllj A_LP L^Uj L£ A-jLL?a3j>- 

. A-JjLl caJ^L-I ę.Li^ ?t5^ jl 

dJ-_P J—LP -\_J>-lj c_^_^wO A—^-UJl J-^b^ ^ ^ L A_^>-lj 

Ujj coL^jjylSlj a^^-L| oL 5LL?^J| <3 L^S"" co' 
dJJi (^5*^3 . j-aJalll L-aa 3 -ii J^LjJI Ol 3 <— 

2>JJ >ryź OwLP JJLP J^lSl ^mJL) olJL>^.J>l Jj>ri^j J-43 

_5LS^ lij a SUL| oj & <3 .j jSnJI 0LL>j B ^c-^l—^ill ® 

j ^ 1? C A_^4*j2j ó L1 ^^*vJ 1j ^j\j l <,i^ Ll ^ ^LI JT w.l_LP aLj L^_«^ ó L1 ^^»vJ Ij A1? <)cA 1 1 


*LaJLuail 











AjJl dl^Ś* jjaSlUl iL~oSj' 


Tumor specific 3_^pyJl OUs^l ol-ua^*-* -> c~po sj^p u_j^ jyt* jOs^^J Łail^ 
^jj jJlj (oli^jijJl) Aj^il jlls^J Łśil^.1 Łp-yJl olwUiiwJ.15” Antigens (TSAs) 

.Prostatic specific antigen (PSA) j 

^j-SŚJj cs.L)j_^*yi ^I J_AP ■ ~jI.A .Żj~.^U sj_A ^y2-xj JL9rl^l7 

y^JuJl cu\jujjjS' ijUs^Jb SjLyaN! c-jwL^ lii J^ito Laj-fŚy .il^jj csjow 3 jjSTytj 
j JSLao LajjSy 2 ^_^J| Llj LSpp j_« j^J; tMyeloma Protein 
^yŁA^t-jJI (j 4—P-L* 4jbnP_^l TSAs —il Jsl—ćl l _y 2 ^*j lL^>CL_^J . ^^-AlSl ^»(jjl 0 *^ 1 ^- 

-i • *> I * a_)wCP 13 4 -i-l /a! * — ll ^jĄ y S i s^ j ) c >“ I ^>■ ^1 (^pl *all 

Tumor-specific trancplantation J^-ŁJJ A^il^Jl 5 _*pjJI jlls^Jl olJ_-^w 

.Antigens (TSTAs) 

Tumor spiciflc Anntigens (TSAs) AiCjjJI ^Uaj*JI djlAJaiui* — X 

^Jp- J_?rlyb *)[j 4^)LLi>j_^vJ| l—jSt^l •“ ^jJp 4.il_P ola. •Żj".^U 4j_JSs J_?rlyJ 

i ~ jI.a .żj~. -ll i i ~ jI.a .żj~ . - a jl i -jI. i A~- - * L»l '' LibtiM 

4ja_Aj J_*J 4_J : ąAl 41-jAl i_j*A->- 4.4j_>r^» ó_J_SŚj 4_ą ; pAl 

ola •żj~.^Li l_«l cc->Uli?j_~vJl ji_*j £jSu 4_jIj 4^_^ I ^U ^j_SŚJj t^ ^« 

.oL^jjjyiJl jJLL" ( Ja .^j- 4 4_™_Al oUlis^Jl (3 a?r(j2I4 A^jjyiJl 

Oncofetal Antigens AJjJąJI iZtldJalujAll —1—1 

iJSEp jl a_5jłj ' g ^lj c^^aAl jj jgjl (Js\_p j^-ly^ .~Aa .Ś3~.~a 

i~ jI.a .żj~.- ll 4 Aa ^■/»-ll Lyti^ C(jyJrl jjLć a! >-y> 

wLAP r p^\..^^.S ^ IjjSU II • A *A- ■ ■ *** a i ^ l jA>y*} wC^P o ^ li U 
alpha tAll I—^ uLpjj o la .iA.-ll 4 J_a j-~^I ^j—« .ŁjLAI jj 

Carcinoemberyonic Antigen ^Usj-Jl -L^^J.U fetoprotein (AFP) 

.(CEA) 


a-yą^ll 











4-*Jl dl^Ś* jjaSlUl iL~oSj' 


alpha fetoprotein (AFP) £jjjjjjjj 2 Liii * 

4jLi^uj J_j$ŚJl L)*>L>- ^y> jjjjj P" 

LjJ^ 4^L^» > yi ^jpy^A ^y> %40 ól c%40 4-31 (J 

3 -a.Iż.P*^l ®j4y ' 3 4-4-^^! J-4LJ aLUjU 

.^Sl\ y^> j Jif JS 3 łuj lSj -3 J 3 ~' f - 1 3 43 P i C^J * 4 / 

^pLiLI ólJ_j>-l 3 |j_j>r |t— 3~~^3 l—^pl-L 4 l 'b 3 a U¥3J._ j_JL3 L_aS| j\_Xxj 

oLotJl _L>L^J yyjyyl^ LaJ| ^j/2Jiy§ 4jj-UM (3 bl CJJLP OI 

.T-Suppressor oloLSl ^JUi ~bjjj cSj.pLJ.1 


c oLwo^o c aj^uSsJI ^r^j*y! LJLp Cjyyy^3^3 j^ilj^j 

3 d^Juli 4-?rjj LĆIJ C^-L^Jl 4 _JL>^Aj 4« *^Ł*>łJUj 4jL^ 

oUli?j-w»o J^_v^ 3 Uąi U¥3j j . J-A3 (J J-^S>- 


fjj) Teratoma fjjJl 3 *^-j diS-LSj (oL-^jjJl) o^ll 

jĄ-^ 4_0^/j J^3 ^AjgSl dJjLoJlSj j\_P ęHŚ' 9 lJ~^ 

~l*J ^lp 


<LJl_L?^3l j^lP ^»l 3 Cj^3ji_ jI-^La]1 L^S"" 


4 _y£?l_>-j oUlig^^Jl Jj_v^* 3 u ¥ 3 j j ._ 3—33 \ _a)I oIj 4_^i|y» -L_^aj 

4_jirL«_Lł ji 4_>-l^r! J_jo 4-s^l^j t4^v5^]*l 4jl3-l jj lg"j Marker wL^Jl 


jj-IaJ *,^1*1 3 LaJ| ^l_AJj\i C4^L^S\J| 


fjj 


AAL^ii 









J-jJl JL*-£ 


Carcinoembryoic antigen (CEA) 4j U ty f) 4jJLb^uJ) ĆjIaJiumaH * 

JL>ry C ^ I <_^wLJ I 1 A.J I 1 X+&++*A\ *\-^" l^-J 

i? lii jj-ą Jaj CEA -Sl 3 -J^jj c^j^iSl-Jl <J<3 l-i^ y£*\jj 

jii% 90j jjJ^sJi ^-^y* ^j-* % 70 

4_Ailj^4 aJ|_P y£'\jj LąI Jj>tjJ Lo»S^ cCEA 3 AjcOj jj* olój-Lo 

. ^jjlSI 

c jli^-^Jl j^p (£j>-\ o^L>- (j CEA Jl wL>rj jJL$ AFP Jl (3 ćJ-Si^ 

J-lPj djL?rt-^ 20 ^j-A %) 15 -XLP -X^rj JJL$ 

jj-L>j £_>» CEA -U a^s^^>łaXJI cAJL^jil Aj^Jl liilyo* 

•J 9 ^ jt^l 

Virus- induced TSAs l^LujjjAJL 4j±k^JI lj I , Us*u« a\! ~2~1 

oLęjij j! ^jj^Lil oljjSO oLiJjjj L«l aJj^I oIj.-^jl.^I 

. 4j>t^vJlJ Jj>u^vj ^jJl ^Jjjylilj 4 _?t-j^>łL1 aJ3-I ^oXj 0 Jj Jj>t 

A_oL>-1 A3*)ljdl 1 JwJL*J ^iS"I AjłJlAI (A oUU^-Jlj oL^Jjyiil <j^j Ai%Jt 

J _ fljj j _JLu ol_ l)V łjJ _ Sij C0£j_ JUjj ć)LL?j _ *mS\ (jA _ ) _ jl3rl 

L5 _^y» J-jlp oL^jjylSl oJ-j>rj -x_Si cL*li j>p jlU J _^l Etiological roi 

. aJI_3 jś* O^J óUsJ^Jl 

Barr virus — Epistein jC — ^Jjy* ol~u^~« ^ 

^L^-o^') Burkitts Lymphoma j antigen 

aJIp Lv^.Llj (^jLUiSl 

ć)l ^1 ^ dJJwLjj .a_^uśj (3 AwP- 

■J 1 -; — J^ Cr 4 


4^iua]( 












AjJl dl^ż jjaSlUl iL~oSj' 


JŁlll LLjzĄjjJl ĄjCjJJI jlĄ^uJl LjIAusIuia -3-1 

Tumor-specific trancplantation Antigens (TSTAs) 

4jLsł^_ 3 ójjj- 4_jUp_^Jl LSbM ^Jp 1 ■ż , ~ ■" i' ®j-A -L^rlpJ 

g.1 ./jflil JjJLj.1 óUp-^Jl ip JJ -t lajt* (_j “*" 3_jpd» 

ppL* 5jUt^lS"A^iUl (pjLkl apLII) UbU-U 4_k^lyd! 5^Lil jli ^Ip jSLioj .<dlp 
Ij*>U-I ^U_-ol <łJIj 2JI*jł!|j <LJL*J| J^AjJli A^2i\J\ ppyjl óllp^Jl 1 ~jI.A.Żj*. M L 

4_JL*-Ś Oli ' j ^ 'y ■» 3 t '-jP_pil -L?rlpJ C—pil ^j^jLLjj c<L)Up_^vJl 

.ĄjjJji-l 5 pLJ.I JiŚl 

TSTAs olJ-dAP-*^* ybLli^J jeJl ^3?^ j*—Ł ł*a dUic 

P^JL 1 _pL*A/« ^y2JjJ> sij^-LLl 4_JllJl OljjljLoJJl fljjJŚ i3*^ i“i*J tSj^LiO* 

Jzij-* j-a pilip— L>bbp £-* J-pLd)l lS -Lp tMd. Neuroblastoma ^-pł*JI ls p “ u ^' 
i_pjb><ja *y L^SŚJj cpjUp^Jl bylAl tfJUbr ^ L-4 (JjL^-j ( 3pS>b i_pl ■ a a 

k - ■ ' l_pLv2^a p_* <dlllp_*»i L)*>i>- ^JlPLłJI dli-iSj CpluJdJl 4L>*>L>- 

.immunologie specificty a^pUJ .1 pppJ diii p*yj ^jAiP- 3Up~- 

ólj-Alj ód-j^yi J_LP 4_1 ^łP- j! oL^ijjdii ^Z 2 -^ • -" 

U-dOl CPI41JI (Leukemia L^-S^JJl) ^aJl ^dUdd 3-Ul HTLV -1 

Ollp-^ o 3-Li! Papilloma virus d^Lb J -^i' jllp^ d-ii' s- 1 

OjJj 4_ddl -•j ^_Lp Ł . Zr. - a eP>d*JJij3ii 

oJ_jŁ> 4 j2_v^? L^lsc^: LC ^^y^Ji}i\ ^wUŁIj 4pp_^J*l olili?^-*Jl J^LĆI (3 ^-4LjLO» 

l 5^ Cjd* 1 -! ólj^ 5 *- (3 CjI oJ_A dJj-P lii .oUU^j-uJl 

A-Jll?Lj^Ai^: ^ 3 -^*“ jl OU^^Jl 4 Ól^-^l 4_ppl_La 4 jL??łL^4>I 

.(91) J^oJl ^jjAi' ^rAi JJ p>. AJod 












-L*Jl jjaSjJl iL~oSj' 


iri«t ńn onwgenlc 

■/llusiSyflDi 



is&tale i uv 
lurrcrceiiB 

1 i, 

^ El 


imnłinicB wilh irrartslcd 
iLimcir A celis 



ihefl fr-ige wrth 
ifotjumerA 


no (u mor 



Ch:sfl Ęfi<jsj wilh 



| Iwę lurnor E 


no tu n>:r 



. oLo^aJb OliU^j^Jf ^^Jb: 4»UJf olw\^woJf: (91) ^dj 

A_A3l^Ll |JUg^wJ>l ^jVJ ^l— i .— n ■ /? i ^ l*A_& 


. wb>- 




oL-^jjyśJlj aJwL^I ^j_P ^_Ji-Lx>ł3 LoL^S"a_jJ_^ l L*l 

. I «-by^-\..'. .y^Ll 4_^£^j l 

4_A-ii^- aJLsIj^l* olJ—s^Lww^ i^fJLJLc ( j^jLj LjL^S^a_Jj^I 

4_pljL« l_L& JUbj 4^~JL) ^^j_^» A_jLL^- ^JLj>- ^0|^—j>- 

jLJLjl ^_flj L^5\Jj jLlj ÓJ_^ ^_>-T óU^j—w^ (Jl_Aljl ^_£j <uJI_y2j 

.(92) jt-S; 4 _^Aj 
































dl^Ś* jjaSlUl iL~oSj' 


iinjeci csrwcijer'1 

(MCA) 


rencie 

luffifllS 

i 



lEDlalB 

Umertęl!jJ -- 


w t 


B 


mnumze win iradialE n <f śfl iWjb lYitfi 
Humor A »llt Ifweturrcf A | 

7¥ 


no turncfl 



dhdkngeiwifr 
||ye lumar 



tunor 




■ H ' 2*tls 



? frMli 



. LJL&J' 4j.x^cJI oUU^juJI ^gJU JaJJ '<Uaślyi 0 )Am 3 ImjcJI : (92) 

^jjSM ljIaJsIuła] AuC-UaII Aj1a1uiVI 

dJ-P twLj>r OwlJL*^ 4_i^p 4 _)jj 4 « y2Llj (jl_L? 

fi 

! i 

/^_P Oł-b*^- SwLjw^r olJ— 

.Ojp b£l ^Lp L^wLp L^juP c^LiJ ^jJl Ij^)\_>łJJ 

^J_p (^jLA-I aJ-jJjir! cp!wL^2Jl^vJ.1 oJ_& oL^t 4_^pLlL| SjL^łI^^I 

oj^p>ŁiLl 

^y2_JU AjL^pyi) 4 _JL*jL)I 4_£J_P 01 

y ^ jy 

^pl_iLl 4 _j^ (*bj^^ ^bil 4 j c_3l _JuS"! j_l* 

ol^piJ^ (^1 J-jjj ó_^ c4_^ii —i^j ^Jr\ jL JjJj jJl Immun surveillance 

oUT j^]\ *.*u l)LL?^-vJ l C A-ol_j*>b>- J-A_i Ajj-Up 
































\ ^ X g- L> _o \—o \ 

SjjsŚJjl 4-*Jl jjsSjJ' ilg-oSl' 

*«i L£ 4 _p\jlU 4_Jlxi ^4 ^j/2julJ jJl ^2 _*j oJ-pL-^jt (4_pLJJ) ajL^AIj 

.AjLLy^ b*A->- jjjłLJIj b*Aii“| 

^tjjVł A-ajljLa AjC-UaII CjUIVI — J 

^Jalił-I L^J^oJj 4_^jjJl 4_^«*I^\_Llj 4 4 _pLlU ^Pj_J *^kS' 

.pji! cj L«l& bj^ c£j-L^J 

ŁuUJt LóUJI - 1 

LjtA-iA 4 _^jLaI oLulJl TSTA J_a-JJ 4_031 ^\ <LJl bj _^Jl oAj,_j_ &^~ 

_iI 1 «-X Ą/ 7„A l__oI jJI l. —<^wQ i. . .•>- l 4_??k_-J*I 4_o ll?^_^wJl 

1_4 lM *x*j 4^jóLJ| ^jU^mJI L>*)^-l TSTA 


.(14) JjOirl) 4^»L-Jl 

4cUf OljjAoJf ^1 : (14) f*9j 

. 4jJudaJ! OM^lflJf^ 4kOuJI 4cUf OLJUH ^Jl 


AjajjJI <U1aJI jjjhll 


4 K 4_iikJI ę.LudĆ> ^^9 ^aLjj 

.SJaJI Jib J) ^U! jIjJI 

Perforins Cjlijjjśjjj 


Serine proteases óu^J' jUi jjj 

L '* \1 -y*V^ A i n h*1jj L " \\ \ \\L Q*\ ł h 1 p-> Q* 1 

.*ó^ 1 JL2k 4 _aLo) 

TNF - (3 1% J-lc. 


4-uU) L&aJł - 2 

** « «* 

blJ_Oi 4Li^- wL*j ^tuJ 4OLJI 1 _j^A ii—\ ć)Li c-3jj_sc« j_a Lo-S^ 


c aO\_L?\ OwLa J^pLaJ OU?j-cJl 4 ^jL^4 ^5 OpL-*J 

i^LLl OLi f U j£i, «it VI <JĄi)b ^ .slj-^^l i_~*Jj ^jJl ^ys\ 4 JU- ^AS 

.a^L^JI 1 ~jI.a./j*.- ll aLa! tjJaD oUlls^Jl (_j aLpLaJI ^a a^I^-I 


4^iua]( 















J-jJl JL*-£ 


<L^>~ JgM-Sl A-v^L>-j ^$J^*>lSsJl JjjJdlj <L**«Jil*l J^wJlUj (3 tj)j^ ^IwLyb^yi 

^^j3j ^ ^_11 4«^w^ł-Ll c_>j Jl 4_^L^tU I I wL.y^^.<.,.v^LI ^Ip b < > 


.slJ-j?^! lp j_oJjlLI (^jJjLl ^b>_^J^yi 4_ob>- ^1 j_ b?*yi ^_*Jj 1_<*S"" 


b£AjU ó^- cAntibody dependent cellular cytotoxcity (ADCC) 

4-b-J^I ■slj-j?^! Jj L^j>t_b_^ ^Jp FC -Jl NK 4 «*««bSl 4_bULSl 

4-^JJj lj^->-lj C^J-bdl bjl£j C4_^jjl 4jiM ^c-b-^ ^Jp 

. L^-li3j olb^-Jl b ^bdl 4-<5^Lg_c ( jdl obbbJl oJ-pL-^j 

NK ^Lulali tóUliil - 3 


^jp -L-ojjtii (Sj- -Jd-i ^'yi 4 ****\?\\ c^*yjLfiJi Jjpj-jj 

^JU IgG3 J IgGl *Uu£U Fc-U o*>U^ ^ dJLii ADCC 

b*>bU Ja-Si ^l^i) AbUsyJl *JbLl ^ JajJj O-jdl Jl JaJ/ Fe y RUI jl CD 16 
. <b»b*Jl obubJl L^»J->ł1^j jJl oU^I LJiajj L&j^p ój^ oLb^Jl 


.^Lll L-iJj^l 4 -wL>»P Jj dwl^jJl 4jl_*jśJl b^^bb) ^jfc *U*JaJl CJ^AjLaJI jl wbll*J b^S"" 

CjUiUl - 4 

4jl_b^jl L)*yjLl J-^3 L^SsJj c<b»b» o—J 4 «*,>«bSl 4 JIAI <3 ob*JbJl 

C^-b>.J^I liii cwL^jJJ FC ^J-^d-S (£y£- ob*JUli cc. g ; ;7 jl cJa_JujJ lij bo~^ 

b£b 4_^>-lJ 4-jl_b^vJl 4_Jjbl ^b ^ ^Jp TSA cjIwLJ2jl_vJ.1 ^Jp ■^!-^-b ? 'yi 

4_Jjb| ^jpu ^IJ-j?^! J^_JUj JbJbj c4-jIj 4^U obdbJl FC-Sl b^J^ 3 ^ ■ d-Jy 

bj*yd-| JjJjLP J_1 aj !l ol—jdbJJ 4-wo_wiJl 4^_v?bLl _b_I_s coLjdbJlj olb^-Jl 

. 4blbj-^Jl 

4_v^L>-j oLjujSja^-JJl J_*j2j obsdbJl 4 _JJjj .b-JUJj jl ^_SsJT 4_Jlj 4_^>-lj 

oj^i; ^JJl Macrophage actiyating factor (MAF) obdbij Ja_JuAl J^USl 


*LaJLuail 












-L*Jl jjaSjJl iL~oSj' 


oL*JtJl ^1 MAFJt Jj>-wb Ć -'~^ >m caIs-J^jJI oljjlił-JJl 
; JuL« d^Ly2^ Jy^l^P oJjJ L$_?rlxJl (J*^>- oUi^łJl J.3 ^lp 

.^Jl Hydrolytic enzyms ^Lil oLcjj^l <§> 

yyi c^dJl TNF 0 1 LaJl ^jjJl J^Ip ^ 

.lij IL8j IL6j ILI c8j 6j 1 oL^jC^I 

NK 2 L*Jaj| o^USl JaJLj c^JlSIINF a U!l Oj>^V' oUJUl 

oLlJjjj jly^ a_^l 4_jjj c^jLyf^l 4j2.L>.l4 d5 ^»LJl oLolJl c^LJl_*i J-jjjj 

. ^*w\Jl Ój^^j ^LśjjI iw-^l_Ll 

^J-Jil Hydrogen peroxide $.L_Ll5" oJ—~Sjil J_^lj*Jl 

.a^J^La I a*JLJ! ^_v2jŁI Jjc£j 

4 acLoJI ^IśtAJf JjLmj^ u^yb L 3 LJI l*H£ 


^_ip od^_«-*di ^_j& ^ J^d^—<-<Ji ^_ojJ 4_o3d i O - ^ 4 

_ i #5 

! oLJl dJ_P Lca^pLJ*! ^AijJlj aJI^I JjL»j ^j/2-lojJl 

^Uaj^l JH23S -1 

Tumor ^ds^*Jl ^jUcJL ^pj_>b» IJjłj J*)d>- Ods^-Jl jou 

j-ily ( jj! 4_^-jJ^Jl oljodU jU^-Jl c_—S sj c^LJl hetrogeneity 

.^>\Jśj 0' JtS I o j-C ęljjl óU2>j-^JI 

^jj_Jl jy _xj JJ A-j>łJ 2 ~Jl CjL ^_Jp LS^"^ d»l jL-^Jrl c3j_*j 1 odS\3 

oIa-^2JUvw« jd^l wL-o-^j 4>>l_^Jl jUl^I joU ^j_^» gJJj cAjlw\_^2i^vw4 

OI wL.^?JL^woJJ 4_^Liw4 


4_^L^» L^JJTj ^J-^P 4_Lx^» AjJ-Jjh)! OIJ-yg.lw*J»l ddjfc J^>łXj 

. 1_J>1 J-v2JL^w« <UP^jj A-JJ CJyŚ' j-i Ij^Aidl QjUl}\ 0 jjŁ cAJli?j-^Jl 
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^lijJl Wj \tri- ^_Lp l—JjtJl ^j^Jl ^JJ~^ »*Jl J-«-Jt -9 dii-U Sil—d} 

.ólJd^^l £_/» J^pLaIj’ jJl A-^pLlLI 


1J_jł 


4_pljLoJJ 4_ £-)S' J_*lj_P Jj_U^J jli ^j_d>-l 4_,d>- lj ^ _4j 4_^lj _* 

ć-> c jjJlj AFP jyjyj^J Lii 15^ Immunsuppressive factors 

. 4_pLl<>JJ 4^15^cHJL ^j jijyłJ Ij 4j_X^l iw—lpi 


A^UaII AjS^aI! — c_j 

Blocking ‘■W? ^Lil ^X$y J^I^p iJLjfc 

Jl*L ę^dJl L jU^Sil pjJl j-p- L^Jjj ^Ld! jL$d-l oUjSO. jjijLd jJlj factors 
J^ail J OjJ-l TSTA J-ajJLS 4_v23^Jl oI j-ojJLj 

L&b! 4 ^L^vJ| Ij^UM ^]_p 4-^j^Jl J->łJj 

.oLollil fiJU* A-JT’ 

o! j^3 4_^l^vJi oi^-v2JL^j*i oJ-jfc (> jż2-jo j_>łij 

4_JLo-Al C^-L«l ol (JjŚj |j_<ź>j C^^Jl |1_^J-P 1 ^j-d* 

ADCC jlJL^l* -k-J^-Ll 4_ol>- J AJlL^Jl Ij*}^_>łU 

. I l ^F -Lj l ^ a ^ ^JI 4«^wo*^Ll ^ p b ^ ł ^3 

oj\_>-*y! £_jl£ oLotJl dj_A-l aJLL?cj!L* l 

,^)jJl cj AJLJaAl Ajll?^i_P 
Jj_$!jl»! J—J_v2 _Sl ^L^-l jli Lo-S^ 

^j_aJ ASTA cjlwLv2d^vd» ^j-p 4^-ljJl 4 ^pLlLI JJl*_Lli 

^i_P L^JJTj oLoLlSl Jj^ 4J^ (5 jJ>-\ olwL^2JL^<>JJ 4 jLJU>» jJwLj 

. ig„^;:T l)I lAjl^ L^iSy>- a^LL^JI 

^UaII 

‘CpLi.l oUT ^jJ> 5_ylj 

^pj_? a_liŁ>J.I Immune enhacment ^Ld' J^k>dL; ^J-jU U_a, 


a-yą^tt 
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<3 23 JL 0 J.I 2 ^jJ.I -kJ^ó a Aa iLU^S 1 ! »k' >\i Enhancing Antibodies 

ASTA £-* U^Ub ^Ip ADCC cjJj-^I r ^\ 

.I <J^*~ ADCCJlj 4_^<>jlLI ^Jwo^p oUl 

\z* *ZJj yj* \J^hŚ*-\ j-C . 3jLUj lM OLL?^-Jl Ckl-A_j2Jkw» 

A-^l^Jl 0 L 0 LSI 4_^;lSsJl c 4aL*-vJ| oLollSl 

y **^I L^J^LdJ <-j>—yyj 4_*L-«Jl oLJtiSl ^Jwo-P ć)L 3^_vJl J—lp 

c-4( 3 ^^^ -\3-l ^UpLlLI AjL?tł 1 ^V 1 i^y^J* ^JJ L 5 ^" J^'^ 2 ^ j ~ (_£wLSl 

. O J^pL_vJ*l CjLjIJI J^o^P ^_^Xj jjl A^lSsJl oLaJlJlj ^jUlL 

^ti^l f UjjVI — J 

1 «-i Llj 4—4«oL3^^Jl ^.c 4 IjI J-v^ 4 _^pI_^L| 4jv*>^I . 3^‘j 

yoJlł 4 fl«* „3 ll olwLv2^-J*l oli jl Cka^JLaJl Lj^AiM 4_^sJj c4_)jJLi! 

.^pLlU jL^.i -1 3 ^*^* c 3 ^ 5^5 jl^-o-i^lj ojjfc 

a^-ajłSI L>*!Ajb| ^_Lp p^-Jl Oj-^j OLb^Jl £j_JlJ £.j_j 

.4^UL« jvPj 4jL*_v^ O^SsJ <Lplki.l C Ckl^Ls^Jk^Llj 

iwJAlSl ^ilLcvj 4jLx- 3? 4^pl_lLl ^I^łLwo^I ^JLJ 0^“ J j-ojJb Ó-Jj^ ^ 

,oL?rti ^1? (_^wLSl óLL?j-^Jl b*)bM ^4 .Jjlil ^J-slSI IwL& ^1p 

(SJ*>\ “ A 

(4^^>e-v_jJlj 4_i jjs 3JI) ojJl cjj-^ (3 J— 

^łUJ (_^wUl ^pl3*l L^-L>»j J^-dCÓ l)I $.1^^! 

^3 y lLw^>- c4_pLuLI CkLU^i^ -L*j j! JwU^I y?ycó\ 

.oUL3j-cJl 4^jL^«I ojjfc 
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OUU?jmJJ ^cLoJI OcJU^JI — UjIj 


j* cLlSoJ OlT lii L^ly>r A_jljl jl ^)J-!l J óll^j-oJl A_irLc« l-3J-j^ 

<LJll? ć^_>- dli JlTc_3j_^ Lod""" . U^yćT jl a-JL^SCJI jl a-pL*_JlJI a^LLjłLI 
l^-lj cLg^P^UL*^ Lg.jp c3^xjl ^pLlLI ^Lgjj Li 1^ y?**.**^ ^LgJ^| Ip 

. ljI«-\pL»«^LI J L^^^a>> I 4-pLlL| 4j ^/! 

^Jp ~LoJIxj ^JjJlj 0LL>j-^Jl Aj^-Lc* 3 J^^l ‘*--— 3 -^ j 1 ^' -jLjfcj 

; Lg-i^ ^SLLi 4p Li.! oLJT 

Tumor — specific monoclonal Antibodies sL^Jl śJ_p-j s\j^s\ 
j_v^?Lp jl a^L^ ^ly: aJLL?^*J l b*)LjLl c^lAd^iw^ ap-jJ (MCAs) 

(J>i L« A^_«»*j* I ^ I A^ L«»*j I L^-L I 0 <_\_& A_Lwł«*rtj I 0 ^ I >1^ ^ I i- --—A^« 

. La^p a*w«^JI L^Ljj 

L>^Ljbl ^2 _jlj oLuLJl dJ-Sij A-^j^Jl L)^>L>jJ o Lob coLjjl^I 

a_v^L>-j oLobJl jjlSsJ j_*jj cIL2 2 a_v^L>- coLlii*^* 3 ^-^5^1 


C^C" cpjJl ^j^Jl jl^ Jl ^dJyi ^—«jrl (J,j L^jj» ^3 ^L*j TC 

Tumor —infiltrating Lymphocytes oLjLLJJb j»jjJl ^Liojl o Ai^kJl oi^ 

■((TIL 

cA-^jJl Lj*^\jLl Jji3 ^Jp JJLil Li aL> d;Ll ^p^Ul L)^ oL*Jl_Jl coLL-Jij^ j^jsJ 
INF L*Ip ójjOjuj jl BCG Jb-wJl ^jJLl ^jj>tjL^j*l oUJUl oLb_djo» 


•y 

aJjŁwLa ^cjLJ cJapIj CoLil^-Jj ^jp L*J^r C^JŚ-j? J-£j aJpIj aJŚj^L? W 
Novel bifunctional antibody śJjjJrl s^Lli^Jl 4_Jbj Aai; 

olJ_via*^ 0 A-*-> J—Ż5 lj-^P- 5L_^Jl śj_j>-j .slj-^f Ja_;j lAl_Ly>j techniąues 


oLJldJ 4j?"l^Jl sJ^iL^J.1 CD3 -!l 5 _Lww^jl! 1 sJ_p-j ^1 j_^I TSAT 


a-yś^tt 











JLC jjaSjJl iL»oS!' 


^_Ip . ig-J^J TSTA -Si ^lJ_L?i O Li ^iwLL^I ^jlciSl iJ_& { j-^>- *^c*i c^L^Jl 
4_^L_vJl cuLJLiil ^_Ip CD3 -Si ^lwLi?l ■ Lj y i L*)LLi 

L*)LLl A-w4j^Ji cJiLl ^LJl cuLJliSi ^_u J^>ci5 

4jLĆ^ . j»jjji JcaJ L^j-C* (j*}LLL Qjy >-'^I ^jJł3 c<L>L-«Ji CuLuLlSlj 

FC-li $-j-^- CD16 -W? ^iJ_L^L CD3 -Si ^i-L^i Jicic^i ^j-Scr 

ó_u>- cc^uLlj oLjJLJIj cu>L jL aJi ^_Ip IgGl 9 IgG3 ^I~ll?*)LS 

lS 1& CD16 *LLLc^ ^J_p ^jL^ij ^-Ly^Jl culi 4 _^Jc>łLI L*)LLl oĆj& J^jy 

• fjj- Si (3 L^-L^p jCLcJ ^jj-Si Lt)L>- 


jlw-Cjw^oi 
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SjjsSdJl ćr gJ ’"^' *V^' jjs^JLil iL-oSl' 

■A l ** i\ \ !«-* .- -^y W 

*♦ 

lermini 

- A- 

Acąuired immunity . AuiifLJI <c.ll«JI 

. L-IjaU^Lall Ac-lloll -—»<a 

Acąuired Immune Dcllcicncy Syndrome (AIDS) 

Activation . JajJilj — Jj*ij 

Acute or accelerated rejection . ^jLuldl J\ ^UJI 

Adenosine deaminase (ADA) . uśjyś -^I jjJ gjlj jjc. 

Adherance . (jL-aólI 

Adjuvanis . dil-ic-luuJI 

Affinity . 4ilV I 

Agglutination . 

Agglutinin . dilyplldl 

Alkylating agents . JJjaJI 

Allergen . 

Allergic mediators . <j=> J VI Jaj Lujll 

Allergy . ' 

Allotypes . ^IJI Ja^j 

alternative pathway . <dpdl JjjjJah 

Alternative Pathway . d^J' iilLoiJI 

Aminopterine . ' 

Anaphylaxis . ijjtjll 
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SjjsSdJl ćr gJ ’"^' *V^' jjs^JLil iL-oSl' 

Anaphylaxis Hypersensitivity . . 4 y ■'! ■ ia Ja^Ś 

anemia . . H J 5 * 

Anergy . 

angiogenesis . Aj^JI 4jcjV I 

Anthrax . <ln=JI Sj^Jl 

Antibody . AjJall 

. •lAia-all ^La.mjV I 

Antibody dependent cellular cytotoxcity (ADCC) 

Antigen . . U a a j ^ . 1 1 

Antigen presenting cells (APC) . ili luAn.i . nii b^jUJI l£UJI 

Antigenicity . 4 j. u Anmi l ajSk 31 

Antiglobulin test (AGT) . (jJjjjiiJI j|.Ual dcliii.! 

Antihymocyte serum . <jjjII A d ,a i l Jj^dl 

Antilymphocyte serum (ALS) . l£UiJ 

Antimetabolisem . dbLda 

Antitoxin . JiLda tjljpl 

apoptOSis . Cjj-a 

Aromatic Amins . dli.I 

Arthus Reaction . jślill 4 jc.jS/I jl (JjjjjI <_>A£jjI 

Aspergillus flavus . bbibijll 

Ataxia telagiectasia . 

Attenuated . <- »xl^ a 

Aura . a.isdó bijj l _y^. tijjS?' 

Autocrine . lg.>bi ajjidl A_iLśJI 


a-yą^tt 
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Autoimmunity 
Avidity . 


B-Cells . 

HBS B . 

B- cells deficiency .. 

Basophiles . 

BCG . 

Benign Tumors . 

Betalysin . 

Biologie domains ... 

blocking . 

Blocking factors . 

B-Lymphocytes . 

Bruton’s disease . 

Burkitts Lymphoma . 

Cl inhibitor (C1INH) 

C3 - convertase . 

C3- proactivator. 

C5-convertase. 

Cancer . 

Cancer Immunology 


-B- 


AjjIUi kc.ii<3i 

. 


. AALJI 

. L_J Ju£ll 

. A-dldl J \J C - 

Aj.ic.la3l ę.\ jJjjąII U^ŁśJl — 
. (_ko3l ^lal 

. ęaljjl 


Ajjja. JjAalia 


. 

. (AaS3-all) ay-sal^JI (J-aljatll 
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